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ABSTRACT 
 
 
Plans for the construction of Lake Naconiche, located in northern 
Nacogdoches County, included a monitoring project to demonstrate at least 176 
acres of land adjacent to the lake would be converted into wetlands. The purpose 
of the study was to evaluate the creation of wetlands around the lake and 
establish a benchmark of vegetation composition and condition for future 
comparison. Eight locations, placed where the majority of wetlands were 
expected to form, were chosen for monitoring from the shoreline at 348 feet 
above mean sea level (ft MSL) to the county fee take line at 357 ft MSL. 
Shallow groundwater monitoring wells were installed along transects 
perpendicular to the shoreline at all sites to monitor hydrologic changes in order 
to project how much land around the lake will convert to wetland. Two vegetation 
sampling techniques, a plot-based method and the line-intercept method, were 
used at each site to determine baseline species composition along an elevation 
gradient in areas predicted to become wetlands. Normalized Difference 
Vegetation Index (NDVI) values at each site were compared along an elevation 
gradient to determine the baseline physiological condition of vegetation in areas 
predicted to become wetlands.  
Groundwater monitoring revealed that the water table at monitoring sites 
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around the Naconiche and Telesco branches consistently reached an 
elevation of 352 ft MSL during the growing season. Using the elevation of 352 ft 
MSL as an estimate for the entire lake, an area of approximately 188 acres of 
land adjacent to the lake was projected to become wetlands. Vegetation 
monitoring revealed that the majority (>50%) of species in areas predicted to 
become wetlands are well adapted to saturated conditions based on wetland 
indicator statuses determined by the U.S. Army Corps of Engineers (USACE). 
Vegetation analysis also revealed that elevation does not have an observable 
influence on species composition. Evaluating NDVI values showed no difference 
in vegetation condition along an elevation gradient. It is expected that vegetation 
closer to the shoreline will eventually show signs of stress due to prolonged 
periods of saturation and that species that are more tolerant of seasonal flooding 
will replace the existing species. 
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INTRODUCTION 
 Wetlands are among the major landscapes in the world that have the 
attention of many disciplines as a subject of interest and concern (Williams 1991). 
Although many cultures have benefited from and even depended on wetlands, 
many others have found wetlands to be nuisances, resulting in the transformation 
and destruction of these ecosystems for centuries. As various functions and 
values have been identified within the last few decades, such as enhanced water 
quality, flood control, and essential habitats for numerous species, wetlands are 
now known to be one of the most important and productive ecosystems in the 
world (Mitsch and Gosselink 2007). 
 As a result, an emphasis has been placed on the protection and ongoing 
study of wetlands. Section 404 of the Federal Clean Water Act, the major 
legislation that protects wetlands in the United States, prohibits the discharge of 
any dredge or fill material into waters of the U.S., including wetlands, without a 
permit issued by the U.S. Army Corps of Engineers (USACE) and requires “no 
net loss” of wetland resources. The United States considers an area to be a 
wetland if it exhibits wetland hydrology, wetland soil, and wetland vegetation. 
Since vegetation abundance and distribution is largely determined by soil and 
hydrology, plants that tolerate hydric soils and wetland hydrology are excellent 
indicators of potential wetland areas and are an essential aspect of wetland 
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assessment and monitoring (Lyon 1993).  
 The use of Geographic Information Systems (GIS), specifically remote 
sensing, is becoming increasingly important and useful for the identification and 
delineation of wetlands. Remote sensing can be defined as obtaining information 
about the Earth’s surface from a distance using electromagnetic radiation 
(Campbell and Wynne 2011). Wetland soils, water, and vegetation exhibit 
distinctive reflectance characteristics in the visible, near infrared (NIR), and 
middle infrared (MIR) portions of the electromagnetic spectrum. These traits can 
be used for various environmental applications, such as determining boundaries 
between bottomland and upland areas, distinguishing between different wetland 
types, making precise and accurate measurements of wetland resources, acting 
as a historical record to evaluate wetland characteristics over time, developing 
land cover and land use maps, and even identifying potential wetlands (Lee and 
Lunetta 1995).  
 In an effort to complement the downstream flood control program of the 
USACE, Congress passed multiple flood control acts and assigned responsibility 
of the Watershed Protection and Flood Prevention Program to what is now 
known as the Natural Resource Conservation Service (NRCS). The NRCS has 
assisted in the construction of nearly 2000 dams in 145 watershed projects within 
Texas alone (Natural Resources Conservation Service 2013). The Attoyac Bayou 
Watershed Program began in 1964 and included plans for the construction of 
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Lake Naconiche. The Attoyac Bayou is a tributary of the Angelina River within the 
Upper Neches River Watershed in East Texas. It flows south to southeast 
through portions of Rusk, Shelby, Nacogdoches, and San Augustine Counties, 
before emptying into the Sam Rayburn Reservoir (U.S. Department of Agriculture 
1996, Texas Water Resource Institute 2013).  
 Naconiche Creek, on which Lake Naconiche was constructed, is the 
largest tributary in the Attoyac Bayou Watershed (U.S. Department of Agriculture 
1996). It rises in northern Nacogdoches County and is intermittent in its upper 
reaches. The stream flows southeast for 19 miles across flat terrain with local 
shallow depressions before emptying into the Attoyac Bayou. The soil present 
consists of clay and sandy loams that support a variety of water tolerant 
vegetation, including hardwoods, conifers, and grasses (Texas State Historical 
Association 2011). 
 Lake Naconiche was designed as a multiple purpose reservoir for flood 
prevention and recreation. Flooding will be reduced on 2,635 acres of bottomland 
(U.S. Department of Agriculture 1996). Construction of the dam began in 2004 
and was completed in October of 2006. Completion of the dam was predicted to 
result in the inundation of 4.0 miles of Naconiche Creek and 2.8 miles of Telesco 
Creek (Angelina and Neches River Authority 2011). The reservoir was 
impounded and stocked with fish in 2009 (Texas Parks and Wildlife Department) 
and reached a level of 340.5 ft MSL by September 2011 (Goodrich 2011). The 
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reservoir reached the full pool level of 348 ft MSL by July 2012 (Goodrich 2012) 
and was opened to the public in September 2012 (Brosig 2012). 
 Construction of Lake Naconiche resulted in the inundation of 489 acres of 
deciduous forested wetlands and 20 acres of riverine and herbaceous wetlands. 
There are 111 acres of land surrounding the perimeter of the reservoir that have 
hydric soils. It is predicted that 176 acres of land around the perimeter of the 
reservoir will be converted to wetlands (U.S. Department of Agriculture 1996). 
Nacogdoches County intends on using the land area being converted to wetlands 
to meet the Clean Water Act (CWA) Section 404 mitigation requirement.  Results 
from the proposed project will be used to demonstrate the conversion of uplands 
to wetlands in order to satisfy the monitoring requirements of the USACE and 
Texas Commission on Environmental Quality (TCEQ). 
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OBJECTIVES 
 The purpose of this study was to evaluate the projected creation of 
wetlands in areas around Lake Naconiche when at normal pool and establish a 
benchmark of vegetation cover and condition. 
Objective 1 
 Evaluate the current and future influence of impoundment upon shallow 
groundwater hydrology in areas projected to become wetlands around Lake 
Naconiche. 
Objective 2 
 Establish baseline vegetation composition and determine the relationship 
between vegetation composition and elevation in areas projected to become 
wetlands around Lake Naconiche. 
Objective 3 
 Evaluate the influence of impoundment upon vegetation condition and 
determine the relationship between vegetation condition and shallow 
groundwater hydrology in areas projected to become wetlands around Lake 
Naconiche. 
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LITERATURE REVIEW 
Wetlands 
 Precise wetland definitions have evolved for two different groups, wetland 
scientists and wetland regulators/managers, but due to the complex nature of 
wetlands, these definitions are often unrelated or contradictory. Developing 
precise definitions is difficult because the characteristics of wetlands that 
distinguish them from other ecosystems are the same characteristics that make 
them less easy to define. Wetlands can be continuously flooded or occasionally 
flooded. They can be flooded at the surface or only saturated. Wetlands are 
typically transitional areas between aquatic and terrestrial systems, which make 
the boundaries of wetlands difficult to determine. Some wetlands species are 
adapted to live in either wet or dry conditions, while others are constrained only 
to wet environments. Wetlands also vary greatly in size, location, and condition 
(Mitsch and Gosselink 2007).  
 The definition of wetlands used by the USACE in issuing dredge and fill 
permits under Section 404 of the Clean Water Act is a useful starting point 
considering the regulatory nature of this project. The USACE defines wetlands as 
“those areas that are inundated or saturated by surface or ground water at a 
frequency and duration sufficient to support, and that under normal 
6
 
 
 
 
circumstances do support, a prevalence of vegetation typically adapted for life in 
saturated soil conditions (Dennison and Berry 1993). The presence of wetland 
hydrology, hydric soils, and hydrophytic vegetation are the three parameters that 
must be met in order for the USACE to qualify an area as a potential jurisdictional 
wetland and that are used for assessing wetland function (Environmental 
Laboratory 1987). 
 Hydrology, affected by climate and geomorphology, affects the 
characteristics of the soil, which together determine the type and abundance of 
vegetation. Wetland hydrology is responsible for the unique conditions that 
distinguish a wetland system from terrestrial or aquatic systems (Mitsch and 
Gosselink 2007). Wetland hydrology includes the hydrologic characteristics of 
areas that are periodically inundated or have saturated soils at or near the 
surface at some point during the growing season. The anaerobic conditions 
caused by wetland hydrology lead to the development of hydric soils and support 
of hydrophytic vegetation (Environmental Laboratory 1987). Hydric soils are 
those that form “under conditions of saturation, flooding or ponding long enough 
during the growing season to develop anaerobic conditions in the upper part” of 
the soil. Soils that are repeatedly inundated or saturated for more than a few 
days exhibit unique morphology. Saturation or inundation, combined with 
microbial activity, depletes the available oxygen in the soil resulting in the 
initiation of certain biogeochemical processes, such as the decomposition and 
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accumulation of organic matter and the reduction, translocation, or accumulation 
of reducible elements including iron, manganese, sulfur, and carbon compounds. 
The distinct morphological characteristics that remain in the soil during both wet 
and dry periods because of these processes are used to identify hydric soils (U.S. 
Department of Agriculture 2006). A hydric soil can only be classified as a wetland 
soil if it supports hydrophytic vegetation and is in an area that indicates the 
presence of wetland hydrology (Environmental Laboratory 1987).  
 Hydrophytic vegetation is the total amount of aquatic plant life that “occurs 
in areas where the frequency and duration of inundation or soil saturation 
produce permanently or periodically saturated soils of sufficient duration to exert 
a controlling influence on the plant species present” (Environmental Laboratory 
1987). In order for an area to be characterized as having hydrophytic vegetation, 
both indicator species and prevalence of vegetation must be evaluated. Indicator 
species are divided into five categories based on a species’ affinity for wetlands. 
Obligate (OBL) and Facultative Wet (FACW) plants occur mostly or nearly 
always in wetlands, respectively. Facultative (FAC) plants have a similar 
likelihood of occurring in wetlands and non-wetlands. Facultative Upland (FACU) 
and Upland (UPL) plants occur mostly or nearly always in non-wetlands, 
respectively. Only OBL, FACW, and FAC species are considered hydrophytic 
vegetation because these are the species that are typically adapted for life in 
anaerobic soil conditions (Environmental Laboratory 1987).  
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 Prevalence of vegetation must also be evaluated before an area can be 
considered to have hydrophytic vegetation. Prevalent vegetation is characterized 
by the dominant plant species that make up a plant community. Dominant 
species are named so because they have more of an influence on the character 
of a plant community than other species present. After dominant species are 
determined, an area can be considered to have hydrophytic vegetation when 
greater than 50% of the dominant species present are OBL, FACW, and/or FAC 
species (Environmental Laboratory 1987). 
 Wetland areas have a unique relationship between vegetation and the 
environment. The vegetation that makes up a wetland effectively indicates the 
state of the surrounding environment due to the nature of hydrophytic plants 
responding to many environmental factors, including water depth, topography, 
soils, pH, turbidity, and flooding. Vegetation types are easily observed in wetland 
environments and develop distinct differences in dominant species based on 
variations in water depth and elevation. These transitions in vegetation 
composition and growth patterns are used, especially as indicators in the 
analysis of remotely sensed imagery, for differentiating wetland communities and 
indicating wetland boundaries (Lyon 1979, Lyon and Adkins 1995). Zones of 
transition can be abrupt and obvious or subtle and gradual. Wetland vegetation 
enables the identification of wetland boundaries because it is typically more 
densely concentrated with a more intense lushness and vigor when compared to 
9
  
upland vegetation (Greer et al. 1992). 
 
Impoundments 
 Dams are valuable water management tools used for multiple purposes 
including storage, flood prevention, irrigation, power production, navigation, and 
recreation (Graf 1999, Darnell 1976). Because of their usefulness to humans, 
dams segment most of the rivers in the Northern Hemisphere, with approximately 
75,000 dams in the continental United States alone (Dynesius and Nilsson 1994). 
Texas reports the highest number of dams in the United States totaling 7,254 
(Texas Commission on Environmental Quality 2010).  
 Dams vary greatly in size, structural composition, and design, based upon 
the terrain of the area, the predicted storage volume and flow rate, and the 
intended function. Dams go through a series of stages over the course of their 
lifespan, which are construction, impoundment filling, basin leaching, 
sedimentation, and senescence. Due to the extent of fragmentation of the world’s 
rivers and the dynamic nature of dams, environmental consequences are 
numerous and widespread, and vary depending on the life stage of a dam. (Graf 
1999, Darnell 1976).  
 Significant physical and chemical effects are exerted both upstream and 
downstream of the dam. Upstream of the dam, there are floodplains, creeks, 
lakes, ponds, marshes, and swamps that become inundated as the water levels 
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rise. Reservoirs experience significant water loss through surface evaporation. 
Erosion can occur along banks and hills. Sedimentary deltas form at the mouths 
of streams entering the reservoir, steadily decreasing the storage volume of the 
reservoir. Initially, large quantities of soluble minerals are leached from the bed 
and banks of the reservoir basin. Seasonal river flow may be delayed due to the 
tendency of water masses within a reservoir to remain somewhat separated. 
Eventually, the quantity of soluble minerals in a reservoir decreases due to 
reduced leaching and early waters passing downstream. There is often 
temperature and chemical stratification of reservoir waters, influenced by 
available sunlight and oxygen. The land around the margin of a reservoir will be 
devoid of permanent vegetation due to water level fluctuation. The reservoir will 
eventually become silted up if measures like dredging are not taken. (Darnell 
1976).  
 Downstream effects will vary depending on the pattern of water release. 
Effects that are exhibited near and a few miles downstream of the dam include 
elimination of peak flows, sudden and drastic changes in flow rates, reduction in 
sediment flushing, sediment accumulation, elimination of floodplain flooding, 
elimination of sediments into streams, modification of water temperature and 
stream nutrient loads, reduction in pH and oxygen, release of reducing 
compounds, and supersaturation with nitrogen gas (Darnell 1976). 
 Fragmentation of rivers and other free flowing systems by dams affects 
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the levels and movement of water in wetlands, altering the frequency of flooding 
and depriving wetlands of nutrients (Mitsch and Gosselink 2007). While the 
construction and operation of dams typically lead to wetland loss, there is also 
potential for wetland gain. Once a reservoir has filled, fringe wetlands may form 
around the pool perimeter depending on the type of soil present and its ability to 
become hydric and support hydrophytic vegetation. 
 
Species Diversity 
 Ecology is considered to be the study of how organisms interact with each 
other and their environment. Both the philosophy and methodology of ecology 
have evolved over the past few decades with one of the most significant changes 
being that the science has become less descriptive and more quantitative. During 
these changes, the desire to analyze wetlands from the perspective of an 
ecosystem gained popularity (Dennison and Berry 1993). Wetland ecologists 
have especially desired to understand the relationships between plant 
communities and the environments they occupy (Whittaker 1978). 
 Beta diversity is one of the many ways that ecologists measure species 
diversity. While there are many different measures of this component of species 
diversity, this study will use the definition of beta diversity as of a measure of 
species diversity between two or more communities along an environmental 
gradient. The majority of beta diversity measurements are based on 
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presence/absence data. Methods for obtaining this type of data are chosen 
based on the vegetation characteristics or attributes that are measured 
(Interagency Technical Team 1996). Vegetation cover and composition are two 
of the most commonly used attributes to evaluate ecosystem functions and 
processes (Godinez-Alvarez et al. 2009). A general definition of cover, whether it 
is foliar, canopy, or basal cover, is the percentage of ground surface covered by 
vegetation. Composition is not an attribute that is directly collected from the field, 
but is a calculated proportion of various species of vegetation in relation to the 
total population of a given area (Interagency Technical Team 1996). 
 There are a number of sampling methods that are commonly used for 
measuring both cover and composition, all of which have advantages and 
disadvantages. The line-intercept method, which will be used for this study, 
involves taking horizontal, linear measurements of vegetation intercepting a tape 
to measure foliar and basal cover and composition by cover. Line-intercept 
sampling uses transects to sample vegetation continuously along a transect, 
rather than at individual points like the Step-Point and Point-Intercept methods 
(Salo et al. 2008). It is a rapid and efficient technique when studying communities 
along transition zones or in continuous stages of ecological succession.  
 The line-intercept method is best suited where the margins of plant growth 
are easily discernible (Cummings and Smith 2000). This method is designed for 
measuring a variety of densities and types of vegetation including bunchgrasses, 
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forbs, shrubs, and trees, but is most appropriately and commonly used to 
measure cover of shrubs (Interagency Technical Team 1996). An advantage the 
line-intercept method has over the Point-Intercept method is the adaptability to 
both small and large areas, whereas the Point-Intercept method is limited to large 
areas that require a high number of points in order to pick up minor species in the 
community (Jones 2013 ). Line-intercept sampling is a valuable tool for 
determining vegetation community composition and investigating relationships 
between plant species and independent variables, such as elevation, occurring 
along zones of transition (Interagency Technical Team 1996) 
  
Remote Sensing 
 Remote sensing represents a tool for enhancing and extending the 
knowledge gained from field surveys and existing data to larger geographic areas 
and more frequent intervals (Franklin 2010, Wilkie and Finn 1996). Using remote 
sensing data in coordination with ground data and ancillary data allows for the 
development of a system that assists in meeting the information requirements for 
inventorying and monitoring Earth’s resources (Greer et al. 1992). This 
collaboration of information is particularly useful for organizing and evaluating 
wetland resources. Remotely sensed data can provide inventory data of wetlands, 
identify wetland types, characterize general wetlands cover types, identify 
submergent and emergent wetlands, and provide other details about wetlands 
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using various analysis methods (Lyon and McCarthy 1995). 
 Remote sensing can provide this information by measuring the 
electromagnetic radiation that is reflected or emitted by the features on Earth’s 
surface. Images can be created from remotely sensed data using a variety of 
sensors and techniques. Remotely sensed data can be acquired from 
multispectral and radar imagery, aerial photography and videography. The 
selection of one of these sensor systems is based on its advantages and 
disadvantages and the objectives of the user. The spatial, spectral, radiometric, 
and temporal resolution of the imagery determines how the user will utilize the 
imagery (Wilkie and Finn 1996). 
 Spatial resolution, or ground pixel size, is a measurement of the smallest 
sample unit that can be distinguished by a sensor. Images with higher spatial 
resolution have finer detail (Franklin 2010, Verbyla 1995). Spectral resolution 
refers to the number and spectral width of bands in the electromagnetic spectrum 
to which a given sensor is designed to be sensitive. Sensors with more bands 
and more narrow spectral widths have a higher spectral resolution (Wulder and 
Franklin 2003). Radiometric resolution is the measurement of the sensitivity of a 
sensor to different intensities of the flow of reflected or emitted radiation from 
features on the Earth’s surface. Higher radiometric resolution increases the 
ability to detect and identify differences in spectral response patterns of features 
of interest at a given spatial resolution (Franklin 2010, Wilkie and Finn 1996). 
15
  
Temporal resolution is a measure of how often a sensor can acquire an image of 
a particular area. 
 Digital orthophoto quadrangles (DOQs) are geometrically corrected aerial 
photographs or satellite images that are prepared in a digital format by the U.S. 
Geological Survey (USGS). Each quadrangle covers an area measuring 7.5-
minutes longitude by 7.5-minutes latitude. DOQs are presented as either black 
and white, natural color, or infrared with a one or two-meter (m) ground resolution. 
Digital orthophoto quarter-quadrangles (DOQQs), also produced by the USGS, 
cover one-fourth the area of a DOQ, or 3.75-minutes longitude by 3.75-minutes 
latitude, and have a 1-meter ground resolution. Correct planimetric position, 
consistent scale, and finer detail make DOQQs and similar imagery valuable for 
the evaluation and analysis of Earth’s vegetation and land cover (Campbell and 
Wynne 2011). 
 Pictometry® is another type of aerial imagery that can be used to enhance 
the observation and evaluation of Earth’s landscapes. Pictometry® captures both 
oblique and vertical images for every square foot of an area. Pictometry® 
imagery has resolutions as high as 3-inches Ground Sample Distance (GSD) and 
provides views from north, south, east, west, and nadir. 
A common way in which remote sensing is utilized to detect changes in 
vegetation is to use satellite-derived vegetation indices. The Normalized 
Difference Vegetation Index (NDVI), one of the most widely used vegetation 
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indices, has long been used to determine presence and condition of vegetation. 
The NDVI is a normalized ratio based on the inverse relationship between red 
and near-infrared (NIR) reflectance, written mathematically as follows: 
 
 𝑁𝐷𝑉𝐼 =
𝑁𝐼𝑅−𝑅𝐸𝐷
𝑁𝐼𝑅+𝑅𝐸𝐷
 
 
 NDVI values range from -1.0, indicating no biomass, to 1.0, indicating 
robust, dense biomass. Healthy vegetation strongly reflects NIR light, and 
absorbs most of the red light that it contacts, resulting in high positive NDVI 
values. Sparse, unhealthy, or flooded vegetation does not absorb as much red 
light, and reflects less NIR light, resulting in low positive or zero NDVI values 
(Lane et al. 2014). 
 Remote sensing provides a wide variety of detailed scientific and 
technological information capable of resolving issues pertaining to preservation 
and maintenance of ecosystems for prolonged environmental and economic 
benefits (Wulder and Franklin 2003). Parikh and Gale (1998) conducted a 
vegetation monitoring study for created wetlands at Vandenberg Air Force Base, 
California. Species distributions and cover along with elevation and groundwater 
depth variation were measured. Infrared aerial images were used to identify and 
map plant communities in reference and created wetlands. Species richness, 
species cover and species frequency were calculated from raw data and showed 
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positive trends by the end of the three-year study. Continued data comparison of 
the reference and created wetlands to monitor progress of wetland vegetation 
proliferation was suggested. 
 Shuman and Ambrose (2003) compared the quadrat method, the line 
intercept method, and remote sensing to determine the most accurate sampling 
technique for calculating species cover and composition in wetland restoration 
sites. The study revealed that remotely sensed imagery was useful for monitoring 
simple habitats, but a combination of imagery and field methods is ideal for large 
wetland areas. 
 Rebelo et al. (2009) reported the use of remotely sensed images in 
conjunction with ground analyses to develop a global wetland inventory through 
individual projects to fill in past uncertainties and gaps in wetland inventories. 
One of the referenced individual projects utilized satellite data and GIS to 
quantify the condition of a wetland complex in Sri Lanka. The wetland complex 
was inventoried and assessed to quantify the extent of change over time and to 
investigate some of the driving factors of change. Multi-spectral Landsat satellite 
imagery from 1992 and 2002 was processed and classified with a supervised 
classifier to capture changes in land cover and land use observed in the area. 
Ground and ancillary data was used to refine, verify, and validate the types of 
and changes in land cover and land use. Key changes in wetland cover were 
determined by change detection analysis to be loss of deep water areas, 
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mangroves, and marsh due to sedimentation, infilling and clearing of vegetation, 
and the expansion of settlements and industrialization. 
 Kashaigili et al. (2006) sought to quantify the impacts of human activities 
on the Usangu Plains wetlands through the analysis of land cover and land use 
changes that occurred between 1973 and 1984, and between 1984 and 2000. 
Ground data was gathered prior to processing and classification to establish 
accurate positions of the various land uses and covers included in the 
classification. Landsat images underwent processing and unsupervised image 
classification. Change detection analysis revealed a 14% increase in vegetated 
swamp, a 77% decline in closed woodlands, and 70% decline in open woodlands 
between 1973 and 1984. There was a 67% decline in vegetated swamp, an 83% 
decline in closed woodlands, and a 77% decline in open woodlands between 
1984 and 2000. 
 MacAlister and Mahaxay (2009) reported the updating of wetland maps of 
the Lower Mekong Basin for improved planning and management. One of the 
goals of the project was to reach an accuracy that was acceptable for use by 
local governments and decision makers. Wetland habitat field surveys were 
conducted at five pilot sites to supply data for a supervised classification of 
Landsat images. The final wetland habitat maps resulted in an accuracy ranging 
from 77 to 94%, which was acceptable for resource and conservation planning 
and management.
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METHODS OF STUDY 
Study Site 
 The study was conducted within the Attoyac Bayou Watershed on 1,254 
acres of land purchased by and located within Nacogdoches County, Texas. The 
reservoir is located northwest of U.S. Highway 59 and is approximately 13 miles 
(mi) northeast of the City of Nacogdoches and 6 mi southwest of the City of 
Garrison (Figure 1). The pool of the lake has reached a surface area of 692 
acres and an elevation of 348 ft MSL. The area of land around the perimeter of 
the lake that serves as part of the wetland compensation for the project is 329 
acres and spans from the shoreline at 348 ft MSL to the county fee take line at 
357 ft MSL. Of this land, 111 acres were already hydric prior to construction of 
the reservoir and 176 acres were expected to become hydric due to increased 
saturation after impoundment. The original map, where these acreages were 
derived, was drawn by Raymond Dolezel of the NRCS (Figure 2). 
 The Attoyac Bayou watershed has a humid, subtropical climate, a mean 
annual temperature of 65 F, an average growing season of 243 days, and a 
mean annual rainfall of 48 in. (Figure 3). The growing season for the area occurs 
from late February to early March through mid to late November lasting 
approximately 243 days (U.S. Department of Agriculture 1996). Nacogdoches 
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County was under extreme drought conditions during 2011 and all surrounding 
counties were under exceptional drought conditions (Figure 4) (Long 2010, U.S. 
Climate Data 2015). 
 Mixed pine in the uplands and hardwood forests in bottomland and 
riparian areas dominate the study area. Major species include loblolly pine (Pinus 
taeda) and shortleaf pine (Pinus echinata), southern red oak (Quercus falcate) 
and white oak (Quercus alba), hickory (Carya spp.), sweetgum (Liquidambar 
styraciflua), ash (Fraxinus spp.), and maple (Acer spp.). Understory vegetation 
includes species found in the overstory as well as giant cane (Arundinaria 
gigantean), longleaf woodoats (Chasmanthium sessiliflorum), panicgrass 
(Panicum spp.), greenbrier (Smilax spp.), ragweed (Ambrosia spp.), and Texas 
bullnettle (Cnidoscolus texanus) (U.S. Department of Agriculture 1996).  
Soils found within the study area include Briley, Mantachie, Iuka, and 
Darco series (Figures 5 & 6). The Briley series is a loamy, siliceous, semiactive, 
thermic Arenic Paleudult. The Mantachie series is a fine-loamy, siliceous, active, 
acid, thermic Aeric Endoaquept. The Iuka series is a coarse-loamy, siliceous, 
active, acid, thermic Aquic Udifluvent. The Darco series is a loamy, siliceous, 
semiactive, thermic Grossarenic Paleudult. The Briley and Darco series are 
upland soils that occur on gentle slopes with slow runoff and slight runoff 
potential, respectively, and are associated with moderate fertility. The Mantachie 
and Iuka series occur on mostly level floodplains with high water tables and are 
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associated with high fertility. Of the soils present in the study area, the Mantachie 
series is listed as hydric for Nacogdoches County (Natural Resources 
Conservation Service 2013). 
 
Groundwater Monitoring 
 An area is considered to have jurisdictional wetland hydrology if the water 
table is within 12 in. of the surface for at least 14 consecutive days during the 
growing season in most years (Williams et al. 2010). Evidence of wetland 
hydrology was evaluated using shallow groundwater monitoring wells along 
transects perpendicular to the anticipated shoreline of Lake Naconiche. Wells, 
constructed and installed by previous Stephen F. Austin State University (SFASU) 
graduate students, were based on those utilized by Vepraskas et al. (2006), 
where polyvinyl chloride (PVC) pipe with a diameter of 1 in. was cut to lengths of 
15 in., drilled with holes along the sides, and wrapped in filter cloth (Figure 7) 
(2006). In the fall of 2008, shallow groundwater monitoring wells were installed 
12 in. into the ground at every 1 foot (ft) in elevation from 349-356 ft MSL at 
eleven sites between the shoreline and county fee take line that were anticipated 
to become wetlands around the lake. The location with four transects on the 
Naconiche branch of the lake was named Hunt Club (HC) property (Figure 8). 
Transect 3 on the Hunt Club property on the Naconiche branch of the lake was 
deemed unsuitable for groundwater monitoring because it was not representative 
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of the entire area due to its location on a steep gradient. The locations with seven 
transects on the Telesco branch of the lake from northernmost to southernmost 
were named Gas Pad (GP) property, Private property (PP) and Field property 
(FP) (Figure 9). The two transects on the Field property on the Telesco branch of 
the lake were also deemed unsuitable for groundwater monitoring because the 
wells were repeatedly disturbed by landowners. 
 Efforts were made to monitor groundwater levels weekly or biweekly 
throughout the growing seasons of 2009 through 2011 at the eleven transects 
along the anticipated shoreline by previous SFASU graduate students. Wells 
were monitored seventeen times between February 10th and September 32rd in 
2009, thirty-eight times between January 12th and August 13th in 2010, and six 
times between May 18th and July 28th in 2011. Efforts were made to monitor 
groundwater levels weekly throughout the growing seasons of 2012 through 
2015 at eight transects. Wells were monitored twelve times between January 27th 
and September 21st in 2012, ten times between January 23rd and May 24th in 
2013, nine times between March 6th and May 1st in 2014, and six times between 
February 27th and April 18th in 2015. Monitoring began at the beginning of 
growing season when assistance became available. Monitoring ended when 
wells became dry due to high levels of evapotranspiration or whenever there was 
confidence that there was sufficient data to meet the wetland hydrology criterion.  
 Groundwater monitoring data revealed the highest elevation along each 
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transect at which the groundwater level was within 12 in. of the surface for at 
least fourteen consecutive days during the growing season, which was used to 
determine an elevation that groundwater is projected to reach around the entire 
lake. The shape tool in Pictometry® was used to digitize polygons of the 
representative elevation around the lake and the shoreline. Polygons were 
exported from Pictometry® as Keyhole Markup Language (KML) files and 
converted to feature classes and layer files using the KML To Layer tool in 
ArcGIS. The Symmetrical Difference tool in ArcGIS was applied to the layer files 
to create a shapefile that represents the area that should have wetland hydrology 
between the shoreline and the representative elevation. The surface area of 
projected wetlands was calculated. Groundwater data was also compared to 
vegetation condition revealed by remotely-sensed satellite imagery and 
vegetation composition revealed by plot-based sampling and line-intercept 
sampling. 
 
Vegetation Composition 
Plot-Based Sampling 
 Plot-based sampling was utilized by previous SFASU graduate students to 
establish baseline species composition in the summers of 2009 and 2010. The 
layout for the plots was based on the method described in Williams et al. (2010) 
(Figure 10). Each transect was divided into low, medium, and high elevation 
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levels, where low elevations were from the shoreline at 348 ft MSL up to 351 ft 
MSL, medium elevations were from 351 ft MSL up to 354 ft MSL, and high 
elevations were from 354 ft MSL up to the county boundary line at 357 ft MSL. 
Each of these levels had three plots associated with them, positioned 
perpendicular to the transect (Figures 11 & 12). Three transects did not allow for 
the division between low, medium and high due to overlap of plots caused by 
steepness of elevation. In order to avoid the overlap, two transects were divided 
between low and high elevation levels, where low elevations were from the 
shoreline up to 352 ft MSL and high elevations were from 352 ft MSL up to the 
county fee take line, and one transect had only medium elevation plots. There 
were 87 plots. The center points for these plots were marked with rebar and PVC. 
The center points for the first plot of each transect were spaced 60 ft from the 
actual transect. The plot boundaries at each elevation level were spaced at 60-ft 
intervals. Each plot had a 37-ft radius. 
 The five dominant species for each stratum at each level of elevation 
along all transects were determined by averaging basal area, tree density, 
sapling-shrub density, and percent ground vegetation cover by species in three 
plots. Methods for sampling were as described in Williams et al. (2010), therefore 
averages were calculated and reported in m2/ha for basal area, trees/ha for tree 
density, and stems/ha for sapling shrub density. Basal area was determined by 
recording the species and diameter at 4.5 ft above the soil surface of all trees 
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within the 37-ft radius plot. Tree density was determined by recording species 
and number of trees that were at least 4 in. in diameter at 4.5 ft above the soil 
surface. Two, 11.8-ft, circular subplots were used on each transect within the 
plots to establish the shrub and sapling density of each species. Sapling/Shrub 
density was determined by recording the species and the number of woody 
stems that were at least 4.5 ft tall, but less than 4 in. in diameter at 4.5 ft above 
the soil surface. Subplots were 15 ft north and south of the center point. Four, 3.3 
ft x 3.3 ft subplots were used to estimate the percent cover of ground vegetation, 
which includes herbaceous plants and woody plants that are less than 4.5 ft tall. 
These subplots were 15 ft from the center point in each cardinal direction. 
Indicator statuses based on a species’ affinity for wetlands, as discussed on 
page 19 and 20, for the five dominant species at each level of elevation for each 
transect were determined and summarized for the Naconiche and Telesco 
Branches of the lake. 
Line-Intercept Sampling 
 Line-intercept sampling was carried out by previous SFASU graduate 
students in the summer of 2010 to assess vegetation cover along the elevation 
gradient. Methods were derived from Sampling Vegetation Attributes Interagency 
Technical Reference (Interagency Technical Team 1996). This commonly used 
method assesses cover by establishing a transect and tallying the portion of each 
plant that intersects the transect. 
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  The length of the water well transects were measured. That value was 
doubled to determine the length of the line-intercept transect. The upland starting 
points were placed above the 356 ft MSL elevation water well by one-half of the 
length of the measured water well transects. The bottomland endpoints were 
located below the 349 ft MSL water well by one-half the water well transect 
length. Each line-intercept transect intersects a high, medium, and low plot. 
 The transects were marked with rebar and PVC at each end. A tape 
measure was extended the length of the lines, and the plant species along with 
its intercept length was determined for each species of each strata that 
intercepted the transect line. The intercept length was determined based on the 
length of the line-intercept transect that was intercepted by the canopy of a 
particular plant. The interception of litter, bare soil, and exposed rock was also 
determined. 
 The species data from line-intercept sampling was grouped for each 
transect line by strata and elevation. Beta diversities for species similarity 
between high and medium elevations, medium and low elevations, and high and 
low elevations for strata along each transect were calculated using the following 
formula: 
𝛽 =
2𝐶
(𝑆1 + 𝑆2)
 
where: 𝛽 = beta diversity index 
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  C = number of species in common between the two environments 
  S1 = number of species in the first environment 
  S2 = number of species in the second environment 
 
Vegetation Condition 
 Two DOQQs in the southwest quarter quad of the Garrison West 
quadrangle, downloaded from the Texas Natural Resource Information System 
(TNRIS), were acquired for analysis of vegetation condition. The 1-meter CIR 
DOQQ captured on August 17th, 2004 and the 1-meter NC/CIR image captured 
on July 28th, 2012 were chosen as pre- and post-impoundment images, 
respectively. Images were also chosen based on availability and time of year 
images were captured. NIR and red bands were extracted from both images 
using the NDVI tool in ERDAS Imagine 2013 to create grayscale outputs, where 
dark color indicates low or no biomass and light color indicates high biomass.  
 The spatial profile tool in ERDAS was used on the NDVI images to extract 
digital values along the eight transects where monitoring wells are located. 
Measurements for spatial profiles were taken at each transect from the well at 
the lowest elevation at 349 ft MSL to the well at the highest elevation at 356 ft 
MSL. Digital values obtained from the spatial profiles were transferred into an 
Excel spreadsheet to produce better graphical representations of the data. 
Results of spatial profiles were compared to well data to determine correlation 
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between change in hydrology and vegetation condition over time. NDVI values 
from 2012 imagery were predicted to decrease with decreasing elevation 
assuming that vegetation will show signs of stress closer to the shoreline, and 
therefore lower reflectance, due to seasonal flooding. 
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RESULTS 
Groundwater Monitoring 
 Groundwater monitoring carried out by previous graduate students 
throughout the 2009-2011 growing seasons revealed that wetland hydrology 
(saturation or inundation for at least 14 consecutive days during the growing 
season) was present at monitoring sites along the Naconiche and Telesco creeks 
before the filling of the reservoir (Appendix A). Monitoring at transect 1 of the of 
the Hunt Club showed wetland hydrology from 349 ft MSL to 356 ft MSL with the 
exception of wells at 350 ft MSL and 352 ft MSL in 2009 and from 349 ft MSL to 
356 ft MSL with the exception of wells at 350 ft MSL, 352 ft MSL, and 354 ft MSL 
in 2010 (Table 1). There was no presence of wetland hydrology along transect 1 
of the Hunt Club in 2011 (Table 1). Monitoring at transect 2 of the of the Hunt 
Club showed wetland hydrology from 349 ft MSL to 352 ft MSL with the 
exception of the well at 351 ft MSL in 2009 and from 349 ft MSL to 350 ft MSL in 
2010 and 2011 (Table 2). Monitoring at transect 4 of the Hunt Club showed 
wetland hydrology from 350 ft MSL to 354 ft MSL in 2009 and from 352 ft MSL to 
355 ft MSL in 2010 (Table 3). There was no presence of wetland hydrology along 
transect 4 of the Hunt Club in 2011 (Table 3). 
 Monitoring at the Gas Pad transect showed wetland hydrology from 349 ft 
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MSL to 353 ft MSL in 2009 and from 349 ft MSL to 355 ft MSL in 2010 (Table 4). 
There was no presence of wetland hydrology along the Gas Pad transect in 2011 
(Table 4). Monitoring  at transect 1 of the Private Property showed wetland 
hydrology from 349 ft MSL to 353 ft MSL in 2009 and from 349 ft MSL to 355 ft 
MSL in 2010 (Table 5). There was no presence of wetland hydrology along 
transect 1 of the Private Property in 2011 (Table 5). Monitoring  at transect 2 of 
the Private Property showed wetland hydrology from 349 ft MSL to 353 ft MSL in 
2009, from 349 ft MSL to 354 ft MSL in 2010, and to 349 ft MSL in 2011 (Table 6). 
There was no wetland hydrology present at transect 3 of the Private Property 
from 2009 to 2011 (Table 7). Monitoring at transect 4 of the Private Property 
showed wetland hydrology at 350 ft MSL in 2009 and from 349 ft MSL to 351 ft 
MSL in 2010 (Table 8). There was no presence of wetland hydrology along 
transect 4 of the Private Property in 2011 (Table 8). 
 Groundwater monitoring performed in 2012 through 2015 also revealed 
saturation or inundation for at least 14 consecutive days during the growing 
season for almost all transects along the Naconiche and Telesco Branches 
(Appendix A). Monitoring at transect 1 of the Hunt Club showed wetland 
hydrology from 349 ft MSL to 355 ft MSL for years 2012 through 2014 with the 
exception of the well at 352 ft MSL and from 349 ft MSL to 356 ft MSL in 2015 
(Table 1). Monitoring at transect 2 of the Hunt Club showed wetland hydrology 
from 349 ft MSL to 352 ft MSL for years 2012 through 2015 with the exception of 
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the well at 351 ft MSL (Table 2). Monitoring at transect 4 of the Hunt Club 
showed wetland hydrology from 349 ft MSL to 355 ft MSL for years 2012 through 
2015 (Table 3). 
 Monitoring at the Gas Pad transect showed wetland hydrology at 349 ft 
MSL for years 2012 and 2013, from 349 ft MSL to 350 ft MSL in 2014, and from 
349 ft MSL to 354 ft MSL with the exception of the wells at 351 ft MSL and 353 ft 
MSL in 2015 (Table 4). Monitoring at transect 1 of the Private Property showed 
wetland hydrology at 349 ft MSL in 2012, from 349 ft MSL to 351 ft MSL in 2013, 
from 349 ft MSL to 353 ft MSL in 2014, and from 349 ft MSL to 355 ft MSL in 
2015 (Table 5). Monitoring at transect 2 of the Private Property showed wetland 
hydrology from 349 ft MSL to 353 ft MSL in 2012, from 349 ft MSL to 352 in 2013 
and 2014, and from 349 ft MSL to 353 ft MSL with the exception of 352 ft MSL in 
2015 (Table 6). Monitoring at transect 3 of the Private Property revealed no 
wetland hydrology in 2012, but did show wetland hydrology at 349 ft MSL for 
years 2013 through 2015 (Table 7) . Monitoring at transect 4 of the Private 
Property revealed no wetland hydrology in 2012, but did show wetland hydrology 
from 349 ft MSL to 350 ft MSL in 2013 and 2014, and from 349 ft MSL to 351 ft 
MSL in 2015 (Table 8). 
 Comparing presence of wetland hydrology from the time that monitoring 
began in 2009 to the time that monitoring was concluded in 2015 revealed that 
water levels reached the same elevation of 356 ft MSL on transect 1 of the Hunt 
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Club (Table 1) and 352 ft MSL along transect 2 of the Hunt Club (Table 2). Since 
the time period of monitoring was longer in 2009 than in 2015, it is unknown 
whether the duration of time that water was present in wells throughout the 
growing season changed between years along transects 1 and 2 of the Hunt 
Club. The water level increased from 354 ft MSL in 2009 to 355 ft MSL in 2015 
along transect 4 of the Hunt Club (Table 3). Duration of time that water was 
present in wells increased along transect 4 of the Hunt Club from 2009 to 2015 
(Table 3).  
The water level increased from 353 ft MSL in 2009 to 354 ft MSL in 2015 
along the Gas Pad transect (Table 4). However, there was no observable 
increase in duration from 2009 to 2015 and there was no presence of wetland 
hydrology at 351 ft MSL or 352 ft MSL in 2015 along the Gas Pad transect (Table 
4). The water level increased from 353 ft MSL in 2009 to 355 ft MSL in 2015 
along transect 1 of the Private Property and duration increased in the wells from 
351 ft MSL to 353 ft MSL from 2009 to 2015 (Table 5). It is unknown if duration 
changed in wells at 349 ft MSL and 350 ft MSL along transect 1 of the Private 
Property. The water level reached the same elevation of 353 ft MSL on transect 2 
of the Private Property in 2009 and 2015 (Table 6). Wetland hydrology was not 
recorded as being present at 352 ft MSL along the transect in 2015 because the 
well was removed by an unknown source. There was no observable increase in 
duration from 2009 to 2015 along transect 2 of the Private Property with the 
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exception of the well at 350 ft MSL (Table 6). The water level increased to 349 ft 
MSL along transect 3 of the Private Property in 2015 (Table 7). The water level 
increased from 350 ft MSL in 2009 to 351 ft MSL in 2015 along transect 4 of the 
Private Property (Table 8). Wetland hydrology was not present at 349 ft MSL in 
2009 and duration increased from 2009 to 2015 along the transect (Table 8). 
 Since the water table consistently reached 352 ft MSL at the Naconiche 
and Telesco Branches, this elevation was determined to be an appropriate 
estimation of where wetlands will be created around the entire perimeter of the 
lake. Pictometry® was used to digitize polygons of the 348 ft MSL and 352 ft 
MSL contour lines around the lake. ArcGIS was used to create a shapefile from 
the digitized polygons that represents the area that will become wetlands 
between the shoreline and 352 ft MSL. The surface area of projected wetlands 
was approximately 188 acres (Figure 13). If the shallow groundwater monitoring 
data at the Naconiche Branch was representative of the groundwater table 
around the entire lake, then the wetlands adjacent to the lake could potentially 
reach an elevation of 355 ft MSL. If wetlands formed up to 355 ft MSL, then the 
surface area of created wetlands would be approximately 310 acres. 
 
Vegetation Composition 
Dominant vegetation species for tree, sapling/shrub and ground vegetation 
strata on high, medium, and low elevations along each transect were determined 
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using plot-based sampling (Appendix B). Dominant species data from the three 
transects on the Hunt Club property was consolidated to represent dominant 
vegetation on the Naconiche Branch of the lake (Table 9) and dominant species 
data from the four transects on the Private property and the single transect on 
the Gas Pad property was consolidated to represent dominant vegetation on the 
Telesco Branch of the lake (Table 10). The majority (> 50%) of dominant species 
at each elevation level and strata were hydrophytic. Species determined through 
line-intercept sampling (Appendix C) were used to investigate the relationship 
between beta diversity and elevation (Figures 14-16), and results indicate that no 
relationship between beta diversity and elevation exists. 
Plot-based Sampling Results at Naconiche Branch 
 Tree species determined to be dominant on the high elevation on the 
Naconiche Branch of the lake included Acer rubrum, Liquidambar styraciflua, 
Magnolia virginiana, Nyssa sylvatica, Pinus taeda, Quercus alba, and Quercus 
nigra. Of the fifteen identified dominant tree species on the high elevation, 13% 
were FACW, 74% were FAC and 13% were FACU. Tree species determined to 
be dominant on the medium elevation of the Naconiche Branch of the lake 
included Liquidambar styraciflua, Magnolia virginiana, Nyssa sylvatica, Pinus 
taeda, Quercus alba, and Quercus nigra. Of the thirteen identified dominant tree 
species on the medium elevation, 20% were FACW, 60% were FAC and 20% 
were FACU. Tree species determined to be dominant on the low elevation of the 
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Naconiche Branch of the lake included Acer rubrum, Carpinus caroliniana, Ilex 
opaca, Liquidambar styraciflua, Magnolia virginiana, Pinus taeda, Quercus alba 
and Quercus nigra. Of the fourteen identified dominant tree species on the low 
elevation, 7% were FACW, 79% were FAC and 14% were FACU.  
 Sapling/shrub species determined to be dominant on the high elevation of 
the Naconiche Branch of the lake included Acer rubrum, Callicarpa americana, 
Diospyros virginiana, Ilex vomitoria, Liquidambar styraciflua, Magnolia virginiana, 
Prunus virginiana, Quercus alba, Sassafras albidum, Ulmus americana and 
Vaccinium arboreum. Of the thirteen identified dominant sapling/shrub species 
on the high elevation, 15% were FACW, 46% were FAC and 39% were FACU. 
Sapling/shrub species determined to be dominant on the medium elevation on 
the Naconiche Branch of the lake included Acer rubrum, Ilex opaca, Ligustrum 
sinense, Liquidambar styraciflua, Magnolia virginiana, Sassafras albidum, Ulmus 
americana and Vaccinium arboreum. Of the thirteen identified dominant 
sapling/shrub species on the medium elevation, 23% were FACW, 54% were 
FAC and 23% were FACU. Sapling/shrub species determined to be dominant on 
the low elevation of the Naconiche Branch of the lake included Acer rubrum, 
Callicarpa americana, Ilex opaca, Ilex vomitoria, Ligustrum sinense, Ulmus 
americana and Vaccinium arboretum. Of the ten identified dominant species on 
the low elevation, 70% were FAC and 30% were FACU. 
 Ground vegetation species determined to be dominant on the high 
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elevation of the Naconiche Branch of the lake included Acer rubrum, 
Achnatherum hymenoides, Callicarpa Americana, Ilex opaca, Magnolia virginiana, 
Onoclea sensibilis, Osmunda cinnamomea, Quercus alba, Ulmus Americana, 
Vaccinium arboreum and Vitis rotundifolia. Of the fourteen identified dominant 
ground vegetation species on the high elevation, 28% were FACW, 43% were 
FAC and 29% were FACU. Ground vegetation species determined to be 
dominant on the medium elevation on the Naconiche Branch of the lake included 
Asimina triloba, Callicarpa americana, Chasmanthium sessiloflora, Cynodon 
dactylon, Foresteria acuminata, Mitchella repens, Morella cerifera, Onoclea 
sensibilis, Osmunda cinnamomea, Vaccinium arboreum and Vitis rotundifolia. Of 
the fifteen identified dominant ground vegetation species on the medium 
elevation, 7% were OBL, 20% were FACW, 33% were FAC and 40% were FACU. 
Ground vegetation species determined to be dominant on the low elevation of the 
Naconiche Branch of the lake included Arisaema triphyllum, Callicarpa 
americana, Carpinus caroliniana, Elephantopus caroliniana, Magnolia virginiana, 
Mitchella repens, Onoclea sensibilis, Osmunda cinnamomea, Parthenocissus 
quinquefolia, Vaccinium arboreum, and Vitis rotundifolia. Of the fourteen 
identified dominant ground vegetation species on the low elevation, 36% were 
FACW, 21% were FAC and 43% were FACU.  
Plot-based Sampling Results at Telesco Branch 
 Tree species determined to be dominant on the high elevation of the 
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Telesco Branch of the lake included Acer rubrum, Carpinus caroliniana, 
Juniperus virginiana, Liquidambar styraciflua, Magnolia virginiana, Nyssa 
aquatica, Nyssa sylvatica, Pinus taeda, Quercus alba, Quercus nigra and an 
unknown Quercus species. Of the twenty-four identified dominant tree species on 
the high elevation, 4% were OBL, 8% were FACW, 71% were FAC and 17% 
were FACU. Tree species determined to be dominant on the medium elevation 
the Telesco Branch of the lake included Acer rubrum, Carpinus caroliniana, Ilex 
opaca, Liquidambar styraciflua, Magnolia virginiana, Nyssa sylvatica, Pinus 
taeda, Quercus alba and Quercus nigra. Of the twenty-five identified dominant 
tree species on the medium elevation, 8% were FACW, 84% were FAC and 8% 
were FACU. Tree species determined to be dominant on the low elevation of the 
Telesco Branch of the lake included Acer rubrum, Carpinus caroliniana, 
Liquidambar styraciflua, Magnolia virginiana, Nyssa aquatica, Nyssa sylvatica, 
Quercus alba and Quercus nigra. Of the twenty-five identified dominant tree 
species on the low elevation, 4% were OBL, 12% were FACW, 76% were FAC 
and 8% were FACU. 
 Sapling/shrub species determined to be dominant on the high elevation of 
the Telesco Branch of the lake included Acer rubrum, Carpinus caroliniana, 
Cornus florida, Diospyros virginiana, Ilex opaca, Juniperus virginiana, 
Liquidambar styraciflua, Magnolia virginiana, Nyssa sylvatica, Quercus alba and 
an unknown Ulmus species. Of the twenty-three identified dominant 
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sapling/shrub species on the high elevation, 9% were OBL, 9% were FACW, 65% 
were FAC and 17% were FACU. Sapling/shrub species determined to be 
dominant on the medium elevation of the Telesco Branch of the lake included 
Acer rubrum, Callicarpa americana, Carpinus caroliniana, Chionanthus virginica, 
Cornus florida, Ilex opaca, Ligustrum sinense, Liquidambar styraciflua, Magnolia 
virginiana, Nyssa aquatica and Vaccinium arboreum. Of the twenty-four identified 
dominant sapling/shrub species on the medium elevation, 4% were OBL, 4% 
were FACW, 64% were FAC and 29% were FACU. Sapling/shrub species 
determined to be dominant on the low elevation of the Telesco Branch of the lake 
included Acer rubrum, Callicarpa Americana, Carpinus caroliniana, Ilex opaca, 
Liquidambar styraciflua, Magnolia virginiana, Nyssa aquatic, Nyssa sylvatica and 
Vaccinium arboreum. Of the twenty-one identified dominant sapling/shrub 
species on the low elevation, 10% were OBL, 9% were FACW, 62% were FAC 
and 19% were FACU.  
Ground vegetation species determined to be dominant on the high 
elevation of the Telesco Branch of the lake included Achnatherum hymenoides, 
Callicarpa americana, an unknown Carya species, Ilex opaca, Liquidambar 
styraciflua, Magnolia virginiana, Mitchella repens, Nyssa aquatica, Onoclea 
sensibilis, Osmunda cinnamomea, Quercus nigra, Smilax glauca, Smilax 
rotundifolia and Vitis rotundifolia. Of the twenty-four identified dominant ground 
vegetation species on the high elevation, 4% were OBL, 17% were FACW, 50% 
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were FAC and 29% were FACU. Ground vegetation species determined to be 
dominant on the medium elevation of the Telesco Branch of the lake included 
Achnatherum hymenoides, Cynodon dactylon, Ilex opaca, Liquidambar 
styraciflua, Lolium perenne, Magnolia virginiana, Mitchella repens, Nyssa 
aquatica, Nyssa sylvatica, Onoclea sensibilis, Osmunda cinnamomea, Quercus 
alba, Quercus nigra, Smilax glauca, Smilax rotundifolia, Smilax tamnoides and 
Vitis rotundifolia. Of the twenty-two identified dominant ground vegetation 
species on the medium elevation, 5% were OBL, 23% were FACW, 45% were 
FAC and 27% were FACU. Ground vegetation species determined to be 
dominant on the low elevation of the Telesco Branch of the lake included 
Foresteria acuminata, Ligustrum sinense, Lolium perenne, Magnolia virginiana, 
Mitchella repens, Nyssa aquatica, Onoclea sensibilis, Osmunda cinnamomea, 
Phytolacca americana, Quercus nigra, Smilax glauca, Smilax rotundifolia, 
Toxicodendron radicans, Vacciumium arboreum and Vitis rotundifolia. Of the 
twenty-four identified dominant species on the high elevation, 13% were OBL, 25% 
were FACW, 37% were FAC and 25% were FACU. 
Line-Intercept Sampling Results at Naconiche Branch 
 Tree species along transect 1 of the Hunt Club had the same diversity 
between high and medium elevations. Beta diversity for species similarity 
between medium and low elevations and high and low elevations along transect 
1 of the Hunt Club was 0.86. Tree species between high and medium elevations 
40
  
on transect 4 of the Hunt Club had a beta diversity of 0.67, whereas species 
between medium and low elevations and high and low elevations had beta 
diversities of 0.38 and 0.29, respectively. The sapling/shrub vegetation along 
transect 1 of the Hunt Club had a beta diversity of 0.50 between high and 
medium elevations and high and low elevations. Species had higher beta 
diversity at 0.70 between medium and high elevations. The sapling/shrub 
vegetation along transect 4 of the Hunt Club had a beta diversity of 0.53 between 
high and medium elevations, whereas medium and low elevations and high and 
low elevations had beta diversities of 0.34 and 0.32, respectively. The ground 
vegetation along transect 1 of the Hunt Club had a beta diversity of 0.63 between 
high and medium elevations, 0.46 between medium and low elevations, and 0.42 
between high and low elevations. The ground vegetation along transect 4 of the 
Hunt Club had a beta diversity of 0.53 between high and medium elevations, 
0.50 between medium and low elevations, and 0.47 between high and low 
elevations. 
Line-Intercept Sampling Results at the Telesco Branch 
Tree species along transect 1 of the Private Property had a beta diversity 
of 0.52 between high and medium elevations and 0.55 between medium and low 
elevations, whereas species between high and low elevations had a beta 
diversity of 0.38. Tree species along transect 2 of the Private Property had a beta 
diversity of 0.38 between high and medium elevations, 0.63 between medium 
41
  
and low elevations, and no species in common between high and low elevations. 
Tree species along transect 3 of the Private Property had a beta diversity of 0.73 
between high and medium elevations, while species between medium and low 
elevations and high and low elevations had beta diversities of 0.57. Tree species 
were similar between all elevations on transect 4 of the Private Property, where 
beta diversities for species similarity between high and medium elevations, 
medium and low elevations, and high and low elevations were 0.55, 0.76, and 
0.63, respectively. Tree species along the Gas Pad transect had a beta diversity 
of 0.80 between high and medium elevations, 0.60 between medium and low 
elevations, and 0.36 between high and low elevations. 
Sapling/shrub species along transect 1 of the Private Property had a beta 
diversity of 0.52 between high and medium elevations, whereas medium and low 
elevations and high and low elevations had beta diversities of 0.22 and 0.10, 
respectively. Sapling/shrub vegetation along transect 2 of the Private Property 
had a beta diversity of 0.44 between medium and low elevations, whereas no 
species were in common between high and medium elevations and high and low 
elevations. Sapling/shrub vegetation along transect 3 of the Private Property had 
a beta diversity of 0.64 between high and medium elevations, 0.43 between 
medium and low elevations, and 0.30 between high and low elevations. 
Sapling/shrub species along transect 4 of the Private Property had a beta 
diversity of 0.57 between high and medium elevations and high and low 
42
  
elevations, whereas medium and low elevations had a beta diversity of 0.20. 
Sapling/shrub species along the Gas Pad transect had a beta diversity of 0.59 
between high and medium elevations, while medium and low elevations and high 
and low elevations had beta diversities of 0.44 and 0.43, respectively. 
Ground vegetation species along transect 1 of the Private Property had 
beta diversities of 0.65 and 0.63 between high and medium elevations and 
medium and low elevations, respectively, whereas species between high and low 
elevations had a beta diversity of 0.38. Ground vegetation species along transect 
2 of the Private Property had a beta diversity of 0.33 between high and medium 
elevations, 0.11 between medium and low elevations, and no species in common 
between high and low elevations. Ground vegetation species along transect 3 of 
the Private Property had a beta diversity of 0.72 between high and low elevations, 
whereas high and medium elevations and medium and low elevations had beta 
diversities of 0.32 and 0.43, respectively. Ground vegetation species along 
transect 4 of the Private Property had a beta diversity of 0.72 between high and 
low elevations, while high and medium elevations and medium and low 
elevations had beta diversities of 0.44 and 0.47, respectively. Ground vegetation 
species along the Gas Pad transect had a beta diversity of 0.68 between medium 
and low elevations, while high and medium elevations and high and low 
elevations had beta diversities of 0.37 and 0.33, respectively. 
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Vegetation Condition 
 Spatial profiles along all transects showed that NDVI values remained 
relatively the same from low to high elevations for both years and were generally 
higher in 2012 than in 2004 (Figures 17-24), indicating denser and/or healthier 
vegetation. NDVI values along transects on the Naconiche Branch in 2004 were 
moderately low, ranging from 0.15 to 0.42, 0.19 to 0.43, and 0.15 to 0.49 with 
averages of 0.33, 0.33, and 0.34, respectively. NDVI values along transects on 
the Naconiche Branch in 2012 were moderately high, ranging from 0.40 to 0.83, 
0.38 to 0.72, and 0.25 to 0.76 with averages of 0.58, 0.54, and 0.49, respectively. 
NDVI values along transects on the Telesco Branch in 2004 were moderately low, 
ranging from -0.12 to 0.51, -0.19 to 0.49, -0.16 to 0.45, -0.16 to 0.47, and 0.23 to 
0.44 with averages of 0.27, 0.24, 0.27, 0.33, and 0.35, respectively. NDVI values 
along transects on the Telesco Branch in 2012 were moderately high, ranging 
from 0.23 to 0.92, 0.15 to 0.74, 0.15 to 0.81, 0.13 to 0.88, and 0.32 to 0.71 with 
averages of 0.50, 0.42, 0.45, 0.46, and 0.49, respectively. 
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DISCUSSION 
 Groundwater Monitoring 
 The differences in water table elevation between the Naconiche and 
Telesco Branches of the lake can be better understood when considering 
topography and properties of the soil in the areas of monitoring. Monitoring wells 
along the first and second transects of the Hunt Club property on the Naconiche 
Branch of the lake, which are approximately 285 ft and 167 ft in length, 
respectively, are located in the Iuka soil series, a moderately well drained, 
moderately permeable fine sandy loam. Moderately well drained soils are 
typically saturated for only a short time within rooting depth during the growing 
season (Connecticut Environmental Conditions Online 2015). Although the first 
transect is located on a moderately well drained soil, it also located along a low 
gradient tributary that remains flooded throughout much of the growing season, 
which could explain the high water table. Wells on the second Hunt Club transect 
are also located in the Iuka series, where the wells on lower elevations are 
located on gently sloping terrain along a low gradient tributary and the wells on 
higher elevations are located on more steep terrain not along a tributary. Wells 
on higher elevations of the second transect are also in close proximity to and 
possibly located in the Darco soil series, a somewhat excessively drained, 
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moderately permeable loamy fine sand. Somewhat excessively drained soils are 
commonly coarse-textured and remove water rapidly (Connecticut Environmental 
Conditions Online 2015). More rapid water drainage in combination with steeper 
terrain could explain why the water table is lower on the higher elevations of the 
second transect compared to other transects on the property. The monitoring 
wells along the fourth transect of the Hunt Club property, which is approximately 
561 ft in length, are located in the Iuka soil series along lower elevations and in 
the Darco soil series along higher elevations. The wells at higher elevations are 
on slightly steeper topography. Although wells are located in soils that are 
moderately well drained and somewhat excessively drained, they are also 
located along a low gradient tributary that remains flooded throughout much of 
the growing season, which could explain the high water table. 
 Monitoring wells along the Private Property transects, which are 
approximately 683 ft, 407 ft, 1,027 ft, and 715 ft in length, are located in the 
Mantachie soil series, a somewhat poorly drained, moderately permeable fine 
sandy loam. Somewhat poorly drained soils remove water slowly, resulting in a 
high water table and saturated soils at shallow depths for significant periods 
during the growing season (Connecticut Environmental Conditions Online 2015). 
None of the Private Property transects are located along low gradient tributaries 
like those on the Hunt Club property and, with the exception of the second 
transect, the Private Property transects are located on more gently sloping terrain 
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and are consequently longer than those on the Hunt Club property. The water 
table along the third and fourth Private Property transects would presumably 
resemble that of the water table along the first and second transects of the 
property if transects did not run parallel to a large, high gradient stream of 
Telesco Creek identified as Cedar Branch. Although the transects are located on 
poorly drained soil, the water table could be low as a result of water being 
drained to Cedar Branch. A similar situation is likely along the Gas Pad transect, 
which is approximately 318 ft in length and also located in the Mantachie soil 
series. Presence of poorly drained soil and surface roots in the area indicate a 
high water table on the Gas Pad property, but the convergence of Telesco Creek 
and one of its streams in close proximity to the transect might contribute to more 
rapid drainage and a lower water table compared to the first and second Private 
Property transects. The water table on the Private Property might also be 
influenced by soil compaction caused by the construction and maintenance of the 
transmission right of way that intersects all four of the transects. 
 Although the time period of observation was longer in earlier years of 
monitoring compared to current years, it was possible to observe increases in 
water levels and duration from 2009 to 2015 along several of the transects. 
However, it was expected that the creation and subsequent increase of wetland 
hydrology would be observed over time rather than observing the presence of 
wetland hydrology at the beginning of monitoring. This project began with the 
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assumption that Raymond Dolezel was accurate in his projection of certain areas 
around the lake becoming hydric, so the evidence of wetland hydrology and soil, 
and hydrophytic vegetation in those areas as early as 2009 poses a conundrum. 
It is unknown whether or not wetland hydrology was already present in areas of 
observation before the lake was impounded or if impoundment of the lake in 
2009 had an immediate effect on water levels in 2009 and in subsequent years of 
monitoring. 
Vegetation Composition 
 Vegetation analysis indicates that the areas along the Naconiche and 
Telesco Branches where sampling took place were well suited to support 
hydrophytic vegetation before the lake and wetland hydrology were present. 
Predominately hydrophytic vegetation is commonly found in southeast and east 
Texas floodplain forests. Streng et al. (1989) and Marks and Harcombe (1981) 
recorded similar species composition in an east Texas river floodplain forest and 
in floodplains of the Big Thicket, respectively. Since most of the species in the 
areas that were sampled were hydrophytic at all levels of elevation, it is 
reasonable that no relationship between beta diversity and elevation was 
detected. However, the lake has been at full pool since 2012 and it is expected 
that, over time, the percentage of flood tolerant species will increase and the 
percentage of less flood tolerant species will decrease at lower elevations and 
similarity of species will decrease between high and low elevations. 
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Vegetation Condition 
 Although the moderate NDVI values observed for 2004 and 2012 
correspond to generally healthy vegetation, the values are not representative of 
vegetation condition during a normal growing season. The vegetation would have 
been very stressed during the times in which the images were captured in August 
of 2004 and July of 2012 resulting in lower NDVI values.  Additionally, the 
vegetation in 2012 was likely recovering from effects of the 2011 drought, 
resulting in lower NDVI values.  Also, NDVI values were noticeably lower in 2004 
and 2012 where the transmission right of way, dominated by grass and shrubs, 
intersected the Private Property transects, indicating that the vegetation in those 
areas was also being affected by the lower rainfall and higher temperatures that 
occur in the late growing season. 
As for the differences in NDVI values between 2004 and 2012, it may 
simply be due to growth of vegetation over time. As vegetation matures and 
increases in biomass, more visible light will be absorbed, more near-infrared light 
will be reflected, and NDVI values will be higher. Since the lake has been at full 
pool for a few years, it is expected that the less flood tolerant species at lower 
elevations up to 352 ft MSL will begin to show detectable signs of stress caused 
by prolonged periods of saturation and/or flooding. 
Observing no change in NDVI values along the elevation gradient in 2004 
was predictable seeing as how the lake was not yet present to have an effect on 
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the hydrology and, subsequently, the vegetation. Although the lake had begun to 
fill by 2011, it is not surprising that NDVI values in 2012 showed no difference 
along the elevation gradient. Since vegetation composition changes in response 
to hydrology and soil characteristics, it will take much longer than one year to 
observe changes in composition. 
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CONCLUSION 
 The purpose of this study was to determine if wetlands were created in the 
areas and in the amount in which they were projected and to establish the initial 
composition and health of vegetation in those monitored areas with regard to 
elevation. Results from shallow groundwater monitoring showed that the 176 
acre requirement was met when data collected at monitoring sites was 
extrapolated to the entire perimeter of the lake and calculated to be 188 acres. 
Groundwater monitoring also indicated that wetland hydrology was present at 
Naconiche and Telesco branches during and after filling of the lake, but duration 
of saturation was found to be longer after the lake had reached full pool. The 
plot-based vegetation composition data supported this in that the majority of 
species on both branches of the lake were primarily hydrophytic in 2010, which 
was before the lake was as normal pool. It would be interesting to investigate 
how recent species composition compares to current hydrology to see any 
changes over time since the lake has been at full pool for a few years. 
Beta diversity between species determined by line-intercept data supplements 
the plot-based data in that the primarily hydrophytic vegetation that was already 
present was no more similar or dissimilar based on elevation. Although the NDVI 
values from 2004 and 2012 were not considered to be representative of 
vegetation condition during a normal growing season due to the time in which the 
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images were taken, the data based on NDVI values still supported the beta 
diversity and plot-based data from 2010 in that there was no difference in health 
or species of vegetation based on elevation. 
Wetland hydrology has been present and supporting hydrophytic 
vegetation since at least 2009, with the exception of 2011. Since vegetation in 
the area has been adapted to saturated conditions, it is understandable why the 
vegetation did not show signs of stress even though the water table has risen 
slightly since monitoring first began. However, we may see in time that soils and 
vegetation respond to prolonged saturation in lower elevations and eventually 
show differences in condition and composition based on elevation. After an even 
longer span of time, we may eventually observe an increase in flood tolerant 
species and a decrease in less flood tolerant species at lower elevations.
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Figure 1. The location of Lake Naconiche in Nacogdoches County, Texas. 
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Figure 2. Hand-drawn map by Raymond Dolezel of areas predicted to become 
hydric adjacent to the Lake Naconiche shoreline in Nacogdoches County, Texas.
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Figure 3. Climatograph of Nacogdoches, Texas (U.S. Climate Data 2015). 
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Figure 4. Annual rainfall for years of groundwater monitoring compared to normal annual rainfall for 
Nacogdoches County (U.S. Climate Data 2015). 
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Figure 5. Soil that were present where shallow groundwater wells were 
monitored on the Naconiche branch of Lake Naconiche in Nacogdoches County, 
Texas. 
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Figure 6. Soils that were present where shallow groundwater wells were 
monitored on the Telesco branch of Lake Naconiche in Nacogdoches County, 
Texas.
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Figure 7. Example of shallow groundwater monitoring wells constructed and installed in the study.
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Figure 8. The location of transects where shallow groundwater wells were 
monitored on the Naconiche branch of Lake Naconiche in Nacogdoches County, 
Texas. 
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Figure 9. The location of transects where shallow groundwater wells were 
monitored on the Telesco branch of Lake Naconiche in Nacogdoches County, 
Texas.
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Figure 10. Layout of plots and transects for plot-based field sampling (Williams et al. 2010).
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Figure 11. The location of vegetation plots along Naconiche Creek in 
Nacogdoches County, Texas. 
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Figure 12. The location of vegetation plots along Telesco Creek in Nacogdoches 
County, Texas
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Figure 13. Wetland areas predicted to form adjacent to Lake Naconiche in Nacogdoches County, Texas 
based on shallow groundwater monitoring.
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Figure 14. Beta diversity indices for species similarity between elevations for tree stratum based on line-
intercept sampling.
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Figure 15. Beta diversity indices for species similarity between elevations for sapling/shrub vegetation 
stratum based on line-intercept sampling. 
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Figure 16. Beta diversity indices for species similarity between elevations for ground vegetation stratum 
based on line-intercept sampling. 
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Figure 17. NDVI values along transect 1 of Hunt Club based on DOQQ analysis. 
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Figure 18. NDVI values along transect 2 of Hunt Club based on DOQQ analysis. 
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Figure 19. NDVI values along transect 4 of Hunt Club based on DOQQ analysis. 
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Figure 20. NDVI values along Gas Pad transect based on DOQQ analysis. 
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Figure 21. NDVI values along transect 1 of Private Property based on DOQQ analysis. 
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Figure 22. NDVI values along transect 2 of Private Property based on DOQQ analysis. 
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Figure 23. NDVI values along transect 3 of Private Property based on DOQQ analysis. 
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Figure 24. NDVI values along transect 4 of Private Property based on DOQQ analysis. 
-0.4
-0.2
0
0.2
0.4
0.6
0.8
1
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210
P
ix
e
l V
al
u
e
 
Distance (meters) 
PP4 2004
PP4 20127
6
  
 
Table 1. Number of consecutive days water was present in wells along transect 1 of Hunt Club. 
Time Period of 
Observation 
Number of 
Observations 
Elevation (ft MSL) 
356 355 354 353 352 351 350 349 
02/10/09 - 09/23/09                     17 123 115 29 88 
 
88 
 
68 
01/12/10 - 08/13/10                     38 36, 27 36, 27 36 36, 22 
 
36, 20 
 
36, 20 
05/18/11 - 07/28/11                       6 
        
01/27/12 - 09/21/12                       12 
 
78 78 78 
 
92 92 134 
01/23/13 - 05/24/13                       10 
 
101 101 101 
 
122 122 122 
03/06/14 - 05/01/14                         9 
 
35 50 43 
 
57 57 57 
02/27/15 - 04/18/15                       6 51 51 23 51 44 51 51 51 
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Table 2. Number of consecutive days water was present in wells along transect 2 of Hunt Club. 
Time Period of Observation 
Number of 
Observations 
Elevation (ft MSL) 
356 355 354 353 352 351 350 349 
02/10/09 - 09/23/09                     17 
    
79 
 
226 226 
01/12/10 - 08/13/10                     38 
    
15 
 
22, 107 36, 107 
05/18/11 - 07/28/11                       6 
      
72 72 
01/27/12 - 09/21/12                       12 
    
114 
 
204 239 
01/23/13 - 05/24/13                       10 
    
122 
 
122 122 
03/06/14 - 05/01/14                         9 
    
50 
 
57 57 
02/27/15 - 04/18/15                       6         19   51 51 
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Table 3. Number of consecutive days water was present in wells along transect 4 of Hunt Club. 
Time Period of 
Observation 
Number of 
Observations 
Elevation (ft MSL) 
356 355 354 353 352 351 350 349 
02/10/09 - 09/23/09                     17 
  
17 38 38 38 38 
 
01/12/10 - 08/13/10                     38 
 
22, 15 22, 15 22, 15 22, 15 36 36 36 
05/18/11 - 07/28/11                       6 
        
01/27/12 - 09/21/12                       12 
 
92 92 92 78 43 43 30 
01/23/13 - 05/24/13                       10 
 
87 87 94 87 72 87 101 
03/06/14 - 05/01/14                         9 
 
43 57 57 43 43 43 57 
02/27/15 - 04/18/15                       6   51 51 51 51 51 51 51 
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Table 4. Number of consecutive days water was present in wells along Gas Pad transect. 
Time Period of Observation 
Number of 
Observations 
Elevation (ft MSL) 
356 355 354 353 352 351 350 349 
02/10/09 - 09/23/09                     17 
   
29 88 226 172 87 
01/12/10 - 08/13/10                     38 
 
36 57 85 101 108, 35 108, 35 101 
05/18/11 - 07/28/11                       6 
        
01/27/12 - 09/21/12                       12 
       
78 
01/23/13 - 05/24/13                       10 
       
94 
03/06/14 - 05/01/14                         9 
      
14 50 
02/27/15 - 04/18/15                       6     51   33   51 51 
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Table 5. Number of consecutive days water was present in wells along transect 1 of Private Property. 
Time Period of Observation 
Number of 
Observations 
Elevation (ft MSL) 
356 355 354 353 352 351 350 349 
02/10/09 - 09/23/09                     17 
     
36 47, 43 47, 51 
01/12/10 - 08/13/10                     38 
 
64 66 87 87 94 101 113 
05/18/11 - 07/28/11                       6 
        
01/27/12 - 09/21/12                       12 
     
22 36 114 
01/23/13 - 05/24/13                       10 
     
87 87 122 
03/06/14 - 05/01/14                         9 
   
15 43 43 57 57 
02/27/15 - 04/18/15                       6   51 51 51 51 51 51 51 
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Table 6. Number of consecutive days water was present in wells along transect 2 of Private Property. 
Time Period of 
Observation 
Number of 
Observations 
Elevation (ft MSL) 
356 355 354 353 352 351 350 349 
02/10/09 - 09/23/09                     17 
   
47, 43 47, 51 47, 43 43 100 
01/12/10 - 08/13/10                     38 
  
17, 29 113 113, 42 113 92 113 
05/18/11 - 07/28/11                       6 
       
15 
01/27/12 - 09/21/12                       12 
   
43 92 78 109 114 
01/23/13 - 05/24/13                       10 
   
38 101 94 122 122 
03/06/14 - 05/01/14                         9 
    
57 57 57 57 
02/27/15 - 04/18/15                       6       51   51 51 51 
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Table 7. Number of consecutive days water was present in wells along transect 3 of Private Property. 
Time Period of Observation 
Number of 
Observations 
Elevation (ft MSL) 
356 355 354 353 352 351 350 349 
02/10/09 - 09/23/09                     17 
        
01/12/10 - 08/13/10                     38 
        
05/18/11 - 07/28/11                       6 
        
01/27/12 - 09/21/12                       12 
        
01/23/13 - 05/24/13                       10 
       
59, 15 
03/06/14 - 05/01/14                         9 
       
57 
02/27/15 - 04/18/15                       6               51 
 
 
 
 
 
 
 
 
 
 
8
3
  
 
Table 8. Number of consecutive days water was present in wells along transect 4 of Private Property. 
Time Period of Observation 
Number of 
Observations 
Elevation (ft MSL) 
356 355 354 353 352 351 350 349 
02/10/09 - 09/23/09                     17 
        
01/12/10 - 08/13/10                     38 
     
31 52 52 
05/18/11 - 07/28/11                       6 
        
01/27/12 - 09/21/12                       12 
        
01/23/13 - 05/24/13                       10 
      
14 101 
03/06/14 - 05/01/14                         9 
      
43 57 
02/27/15 - 04/18/15                       6           44 51 51 
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Table 9. Percentage of dominant vegetation species and their indicator statuses found in three fixed area 
plots for each level of elevation along Naconiche branch in 2010. 
 
Dominant Tree Species 
Elevation 
Indicator Status 
OBL FACW FAC FACU UPL 
High 0 13 73 13 0 
Medium 0 20 60 20 0 
Low 0 7 79 14 0 
      
Dominant Sapling/Shrub Species 
Elevation 
Indicator Status 
OBL FACW FAC FACU UPL 
High 0 15 46 38 0 
Medium 0 23 54 23 0 
Low 0 0 70 30 0 
      
Dominant Ground Vegetation Species 
Elevation 
Indicator Status 
OBL FACW FAC FACU UPL 
High 0 29 43 29 0 
Medium 7 20 33 40 0 
Low 0 38 23 38 0 
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Table 10. Percentage of dominant vegetation species and their indicator statuses found in three fixed area 
plots for each level of elevation along Telesco branch in 2010. 
 
Dominant Tree Species 
Elevation 
Indicator Status 
OBL FACW FAC FACU UPL 
High 4 8 71 17 0 
Medium 0 8 84 8 0 
Low 4 12 76 8 0 
      
Dominant Sapling/Shrub Species 
Elevation 
Indicator Status 
OBL FACW FAC FACU UPL 
High 9 9 65 17 0 
Medium 4 4 63 29 0 
Low 10 10 62 19 0 
      
Dominant Ground Vegetation Species 
Elevation 
Indicator Status 
OBL FACW FAC FACU UPL 
High 4 17 50 29 0 
Med 5 23 45 27 0 
Low 13 25 38 25 0 
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APPENDIX A 
RESULTS FROM SHALLOW GROUNDWATER MONITORING 
93
  
 
Table A.1. Inches of water in shallow groundwater monitoring wells located along transects perpendicular to Lake Naconiche 
shoreline in 2009. 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
10-Feb-09 Hunt Club 1 wet wet wet wet wet wet wet wet 
 
Hunt Club 2 dry dry dry dry wet dry wet wet 
 
Hunt Club 3 dry dry dry dry dry dry wet wet 
 
Hunt Club 4 dry dry dry dry dry dry dry dry 
 
Gas Pad dry dry wet wet wet wet wet wet 
 
Private Property 1 dry dry dry dry dry dry dry dry 
 
Private Property 2 dry dry dry dry dry dry dry dry 
 
Private Property 3 dry dry dry dry dry dry dry dry 
 
Private Property 4 dry dry dry dry dry dry dry dry 
 
Field 1 dry dry dry dry dry dry dry dry 
  Field 2 dry dry dry dry dry dry dry dry 
20-Feb-09 Hunt Club 1 4 5 0 4 0 2 0 0 
 
Hunt Club 2 0 0 0 0 1 0 3 12 
 
Hunt Club 3 0 0 0 0 0 0 0 0 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 1 7 12 8 
 
Private Property 1 0 0 0 0 0 7 4 5 
 
Private Property 2 0 0 0 2 6 8 8 7 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
9
4
  
 
 
Table A.1, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
2-Mar-09 Hunt Club 1 4 6 0 4 0 2 0 2 
 
Hunt Club 2 0 0 0 0 2 0 4 10 
 
Hunt Club 3 0 0 0 0 0 0 2 7 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 1 12 11 6 
 
Private Property 1 0 0 0 0 0 2 1 5 
 
Private Property 2 0 0 0 2 5 7 8 8 
 
Private Property 3 * 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
1-Apr-09 Hunt Club 1 6 7 3 10 2 6 1 5 
 
Hunt Club 2 0 0 0 0 3 0 5 12 
 
Hunt Club 3 0 0 0 0 0 6 9 10 
 
Hunt Club 4 0 5 8 12 10 10 11 6 
 
Gas Pad 0 6 8 3 3 12 12 10 
3-Apr-09 Private Property 1 0 4 9 10 12 * 10 5 
 
Private Property 2 0 0 1 7 11 12 * * 
 
Private Property 3 * 0 1 0 0 2 0 0 
 
Private Property 4 * 0 0 0 0 5 11 7 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
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Table A.1, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
8-Apr-09 Hunt Club 1 6 9 1 8 0 4 0 3 
 
Hunt Club 2 0 0 0 0 2 0 6 12 
 
Hunt Club 3 0 0 0 0 0 5 10 9 
 
Hunt Club 4 0 0 3 6 9 8 8 0 
 
Gas Pad 0 0 0 1 2 12 12 9 
 
Private Property 1 0 0 0 3 6 * 4 4 
 
Private Property 2 0 0 0 7 9 11 * * 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 2 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
17-Apr-09 Hunt Club 1 5 9 0 8 0 4 0 3 
 
Hunt Club 2 0 0 0 0 2 0 7 12 
 
Hunt Club 3 0 0 0 0 0 5 10 9 
 
Hunt Club 4 0 0 0 5 8 7 7 0 
 
Gas Pad 0 0 0 1 3 12 12 9 
 
Private Property 1 * * * * * * * * 
 
Private Property 2 * * * * * * * * 
 
Private Property 3 * * * * * * * * 
 
Private Property 4 * * * * * * * * 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
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Table A.1, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
22-Apr-09 Hunt Club 1 7 10 1 9 0 5 0 3 
 
Hunt Club 2 0 0 0 0 3 0 6 12 
 
Hunt Club 3 0 0 0 0 0 7 11 9 
 
Hunt Club 4 0 3 9 12 12 12 12 5 
 
Gas Pad 0 0 4 2 2 12 12 8 
 
Private Property 1 0 0 5 4 7 11 7 4 
 
Private Property 2 0 0 0 9 10 12 7 9 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 7 3 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
29-Apr-09 Hunt Club 1 7 10 3 9 0 10 0 5 
 
Hunt Club 2 0 0 0 0 2 0 6 12 
 
Hunt Club 3 0 0 0 0 0 11 11 10 
 
Hunt Club 4 0 1 8 11 11 11 8 1 
 
Gas Pad 0 0 3 2 3 12 12 11 
 
Private Property 1 0 0 0 0 3 8 8 4 
 
Private Property 2 0 0 0 8 10 12 8 9 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
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Table A.1, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
8-May-09 Hunt Club 1 5 8 0 8 0 4 0 3 
 
Hunt Club 2 0 0 0 0 0 0 6 12 
 
Hunt Club 3 0 0 0 0 0 4 10 8 
 
Hunt Club 4 0 0 1 6 8 7 3 0 
 
Gas Pad 0 0 0 0 1 12 12 5 
 
Private Property 1 0 0 0 0 0 5 5 3 
 
Private Property 2 0 0 0 3 7 9 5 9 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
21-May-09 Hunt Club 1 1 1 0 0 0 0 0 0 
 
Hunt Club 2 0 0 0 0 0 0 5 12 
 
Hunt Club 3 0 0 0 0 0 1 10 9 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 12 12 0 
 
Private Property 1 0 0 0 0 0 5 5 3 
 
Private Property 2 0 0 0 3 7 8 4 8 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
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Table A.1, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
28-May-09 Hunt Club 1 4 6 0 5 0 3 0 3 
 
Hunt Club 2 0 0 0 0 0 0 5 12 
 
Hunt Club 3 0 0 0 0 0 2 10 9 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 1 12 12 4 
 
Private Property 1 0 0 0 0 0 6 1 3 
 
Private Property 2 0 0 0 3 7 6 1 5 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
4-Jun-09 Hunt Club 1 5 7 0 6 0 3 0 2 
 
Hunt Club 2 0 0 0 0 0 0 5 12 
 
Hunt Club 3 0 0 0 0 0 2 10 9 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 3 12 12 10 
 
Private Property 1 0 0 0 0 0 0 9 5 
 
Private Property 2 0 0 0 7 11 11 9 8 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
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Table A.1, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
12-Jun-09 Hunt Club 1 0 0 0 0 0 0 0 0 
 
Hunt Club 2 0 0 0 0 0 0 5 12 
 
Hunt Club 3 0 0 0 0 0 0 8 9 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 11 9 0 
 
Private Property 1 0 0 0 0 0 0 0 2 
 
Private Property 2 0 0 0 0 6 0 0 8 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
10-Jul-09 Hunt Club 1 0 0 0 0 0 0 0 0 
 
Hunt Club 2 0 0 0 0 0 0 5 11 
 
Hunt Club 3 0 0 0 0 0 0 5 8 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 9 3 0 
 
Private Property 1 0 0 0 0 0 0 0 0 
 
Private Property 2 0 0 0 0 0 0 0 6 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
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Table A.1, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
31-Jul-09 Hunt Club 1 3 6 0 5 5 2 0 2 
 
Hunt Club 2 0 0 0 0 0 0 6 12 
 
Hunt Club 3 0 0 0 0 0 0 6 8 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 10 7 0 
 
Private Property 1 0 0 0 0 0 0 4 4 
 
Private Property 2 0 0 0 3 8 7 4 8 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
20-Aug-09 Hunt Club 1 0 0 0 0 0 0 0 0 
 
Hunt Club 2 0 0 0 0 0 0 4 11 
 
Hunt Club 3 0 0 0 0 0 0 0 7 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 4 0 0 
 
Private Property 1 0 0 0 0 0 0 0 0 
 
Private Property 2 0 0 0 0 0 0 0 0 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
 
1
0
1
  
 
Table A.1, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
23-Sep-09 Hunt Club 1 1 4 0 3 0 0 0 2 
 
Hunt Club 2 0 0 0 0 0 0 5 12 
 
Hunt Club 3 0 0 0 0 0 0 4 8 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 8 4 0 
 
Private Property 1 0 0 0 0 0 0 0 3 
 
Private Property 2 0 0 0 <0.5 5 6 0 8 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
0
2
  
 
Table A.2. Inches of water in shallow groundwater monitoring wells located along transects perpendicular to Lake Naconiche 
shoreline in 2010. 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
12-Jan-10 Hunt Club 1 6 9 1 9 0 5 0 3 
 
Hunt Club 2 0 0 0 0 1 0 5 12 
 
Hunt Club 3 0 0 0 0 0 7 9 8 
 
Hunt Club 4 0 4 9 12 11 12 12 7 
 
Gas Pad 0 0 3 2 2 12 11 11 
 
Private Property 1 0 4 9 10 12 12 11 6 
 
Private Property 2 0 0 3 11 12 12 / 9 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 2 2 
 
Field 1 0 0 0 0 0 0 0 0 
 
Field 2 0 0 0 0 0 0 0 0 
21-Jan-10 Hunt Club 1 5 8 1 8 0 3 0 3 
 
Hunt Club 2 0 0 0 0 1 0 5 12 
 
Hunt Club 3 0 0 0 0 0 5 8 8 
 
Hunt Club 4 0 2 9 12 11 12 12 7 
 
Gas Pad 0 0 2 2 2 12 11 11 
 
Private Property 1 0 0 0 8 9 12 11 5 
 
Private Property 2 0 0 1 10 12 12 11 9 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 1 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
1
0
3
  
 
Table A.2, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
26-Jan-10 Hunt Club 1 5 7 1 8 0 3 0 3 
 
Hunt Club 2 0 0 0 0 2 0 5 12 
 
Hunt Club 3 0 0 0 0 0 5 9 8 
 
Hunt Club 4 0 2 9 12 10 9 7 3 
 
Gas Pad 0 0 0 1 1 12 11 10 
 
Private Property 1 0 0 1 4 6 11 10 5 
 
Private Property 2 0 0 0 8 11 12 10 9 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
28-Jan-10 Hunt Club 1 6 8 1 8 1 3 0 4 
 
Hunt Club 2 0 0 0 0 0 0 5 12 
 
Hunt Club 3 0 0 0 0 0 5 9 7 
 
Hunt Club 4 0 3 9 12 11 9 7 2 
 
Gas Pad 0 0 0 1 1 12 11 10 
 
Private Property 1 0 1 4 7 12 11 10 5 
 
Private Property 2 0 0 0 9 11 12 10 9 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
 
Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
1
0
4
  
 
Table A.2, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
2-Feb-10 Hunt Club 1 6 8 1 9 0 5 5 4 
 
Hunt Club 2 0 0 0 0 1 0 5 12 
 
Hunt Club 3 0 0 0 0 0 6 9 8 
 
Hunt Club 4 0 4 10 12 12 12 12 8 
 
Gas Pad 0 0 4 2 2 12 12 11 
 
Private Property 1 0 5 10 11 12 12 11 5 
 
Private Property 2 0 0 3 11 12 12 11 9 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 5 5 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
4-Feb-10 Hunt Club 1 6 10 2 11 1 6 0 4 
 
Hunt Club 2 0 0 0 0 0 2 0 12 
 
Hunt Club 3 0 6 10 12 12 12 12 9 
 
Hunt Club 4 0 0 0 0 0 6 9 8 
 
Gas Pad 0 3 7 2 3 12 12 12 
 
Private Property 1 0 6 10 12 12 12 12 9 
 
Private Property 2 0 1 4 11 12 12 12 10 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 7 8 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
 
1
0
5
  
 
Table A.2, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
9-Feb-10 Hunt Club 1 7 10 3 12 2 7 2 4 
 
Hunt Club 2 0 0 0 0 2 0 5 12 
 
Hunt Club 3 0 0 0 0 0 9 10 8 
 
Hunt Club 4 0 7 10 12 12 12 12 10 
 
Gas Pad 0 8 9 2 2 12 12 11 
 
Private Property 1 4 8 11 12 12 12 12 8 
 
Private Property 2 0 1 5 12 12 12 12 10 
 
Private Property 3 0 0 0 1 3 7 0 0 
 
Private Property 4 0 0 0 0 0 7 12 10 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
16-Feb-10 Hunt Club 1 6 10 3 10 0 4 0 4 
 
Hunt Club 2 0 0 0 0 1 0 4 12 
 
Hunt Club 3 0 0 0 0 0 8 9 8 
 
Hunt Club 4 0 6 10 12 12 12 12 8 
 
Gas Pad 0 4 6 5 2 12 12 12 
 
Private Property 1 1 6 10 12 12 12 11 6 
 
Private Property 2 0 0 4 11 12 12 11 9 
 
Private Property 3 0 0 0 0 0 3 0 0 
 
Private Property 4 0 0 0 0 0 4 12 8 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
 
1
0
6
  
 
Table A.2, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
18-Feb-10 Hunt Club 1 * * * * * * * * 
 
Hunt Club 2 * * * * * * * * 
 
Hunt Club 3 * * * * * * * * 
 
Hunt Club 4 * * * * * * * * 
 
Gas Pad 0 2 5 2 2 12 12 11 
 
Private Property 1 0 6 10 11 12 12 11 6 
 
Private Property 2 0 0 4 11 12 12 11 9 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 1 8 7 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
25-Feb-10 Hunt Club 1 * * * * * * * * 
 
Hunt Club 2 * * * * * * * * 
 
Hunt Club 3 * * * * * * * * 
 
Hunt Club 4 * * * * * * * * 
 
Gas Pad 0 4 6 2 2 12 12 12 
 
Private Property 1 1 7 11 12 12 12 12 6 
 
Private Property 2 0 0 0 4 12 12 12 9 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 1 8 8 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
 
1
0
7
  
 
Table A.2, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
2-Mar-10 Hunt Club 1 * * * * * * * * 
 
Hunt Club 2 * * * * * * * * 
 
Hunt Club 3 * * * * * * * * 
 
Hunt Club 4 * * * * * * * * 
 
Gas Pad 0 7 9 3 3 12 12 12 
 
Private Property 1 4 8 11 12 12 12 12 8 
 
Private Property 2 0 1 5 11 12 12 12 10 
 
Private Property 3 0 0 0 0 2 6 0 0 
 
Private Property 4 0 0 0 0 0 7 12 10 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
4-Mar-10 Hunt Club 1 * * * * * * * * 
 
Hunt Club 2 * * * * * * * * 
 
Hunt Club 3 * * * * * * * * 
 
Hunt Club 4 * * * * * * * * 
 
Gas Pad 0 3 6 2 2 12 12 12 
 
Private Property 1 0 7 10 12 12 12 12 5 
 
Private Property 2 0 0 4 11 12 12 12 9 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 3 10 8 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
 
1
0
8
  
 
Table A.2, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
9-Mar-10 Hunt Club 1 * * * * * * * * 
 
Hunt Club 2 * * * * * * * * 
 
Hunt Club 3 * * * * * * * * 
 
Hunt Club 4 * * * * * * * * 
 
Gas Pad 4 9 11 3 3 12 12 12 
 
Private Property 1 7 10 12 12 12 12 12 10 
 
Private Property 2 0 3 7 11 12 12 12 11 
 
Private Property 3 0 0 0 5 6 11 0 2 
 
Private Property 4 0 0 0 0 0 9 12 11 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
11-Mar-10 Hunt Club 1 * * * * * * * * 
 
Hunt Club 2 * * * * * * * * 
 
Hunt Club 3 * * * * * * * * 
 
Hunt Club 4 * * * * * * * * 
 
Gas Pad 0 6 7 2 2 12 12 12 
 
Private Property 1 3 7 11 12 12 12 12 6 
 
Private Property 2 0 0 5 11 12 12 12 9 
 
Private Property 3 0 0 0 0 1 4 0 0 
 
Private Property 4 0 0 0 0 0 6 12 10 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
 
1
0
9
  
 
Table A.2, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
16-Mar-10 Hunt Club 1 * * * * * * * * 
 
Hunt Club 2 * * * * * * * * 
 
Hunt Club 3 * * * * * * * * 
 
Hunt Club 4 * * * * * * * * 
 
Gas Pad 0 0 4 2 2 12 12 11 
 
Private Property 1 0 5 7 9 11 12 12 5 
 
Private Property 2 0 0 3 10 12 12 12 9 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 4 4 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
23-Mar-10 Hunt Club 1 * * * * * * * * 
 
Hunt Club 2 * * * * * * * * 
 
Hunt Club 3 * * * * * * * * 
 
Hunt Club 4 * * * * * * * * 
 
Gas Pad 0 0 4 2 2 12 12 10 
 
Private Property 1 0 6 8 9 12 12 11 5 
 
Private Property 2 0 0 2 9 11 12 11 9 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 1 2 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
 
1
1
0
  
 
Table A.2, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
25-Mar-10 Hunt Club 1 * * * * * * * * 
 
Hunt Club 2 * * * * * * * * 
 
Hunt Club 3 * * * * * * * * 
 
Hunt Club 4 * * * * * * * * 
 
Gas Pad 0 3 7 3 3 12 12 12 
 
Private Property 1 3 8 11 12 12 12 12 8 
 
Private Property 2 0 0 4 11 12 12 12 10 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 4 7 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
30-Mar-10 Hunt Club 1 * * * * * * * * 
 
Hunt Club 2 * * * * * * * * 
 
Hunt Club 3 * * * * * * * * 
 
Hunt Club 4 * * * * * * * * 
 
Gas Pad 0 0 1 2 2 12 12 9 
 
Private Property 1 0 3 5 7 9 12 10 6 
 
Private Property 2 0 0 0 8 11 12 10 8 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
 
1
1
1
  
 
Table A.2, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
1-Apr-10 Hunt Club 1 0 2 3 6 8 10 8 5 
 
Hunt Club 2 0 0 0 10 11 12 * 9 
 
Hunt Club 3 0 0 0 0 0 0 0 0 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 1 2 12 12 10 
 
Private Property 1 0 2 3 6 8 10 8 5 
 
Private Property 2 0 0 0 10 11 12 8 9 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
6-Apr-10 Hunt Club 1 * * * * * * * * 
 
Hunt Club 2 * * * * * * * * 
 
Hunt Club 3 * * * * * * * * 
 
Hunt Club 4 * * * * * * * * 
 
Gas Pad 0 0 0 1 2 12 12 9 
 
Private Property 1 0 0 0 1 2 7 5 4 
 
Private Property 2 0 0 0 7 10 11 5 9 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
 
1
1
2
  
 
Table A.2, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
8-Apr-10 Hunt Club 1 7 11 3 10 0 5 <0.5 4 
 
Hunt Club 2 0 0 0 0 1 0 4 12 
 
Hunt Club 3 0 0 0 0 0 7 10 8 
 
Hunt Club 4 0 6 11 12 12 12 12 7 
 
Gas Pad 0 0 5 0 3 12 12 10 
 
Private Property 1 0 5 6 8 12 12 12 6 
 
Private Property 2 0 0 1 9 11 12 12 10 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
13-Apr-10 Hunt Club 1 5 7 0 7 0 3 0 3 
 
Hunt Club 2 0 0 0 0 0 0 4 12 
 
Hunt Club 3 0 0 0 0 0 4 9 8 
 
Hunt Club 4 0 2 3 12 10 11 8 <0.25 
 
Gas Pad 0 0 0 0 1 12 12 6 
 
Private Property 1 0 0 0 0 0 5 5 4 
 
Private Property 2 0 0 0 5 9 10 5 8 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
 
1
1
3
  
 
Table A.2, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
15-Apr-10 Hunt Club 1 5 7 0 7 0 3 0 3 
 
Hunt Club 2 0 0 0 0 0 0 5 12 
 
Hunt Club 3 0 0 0 0 0 4 9 10 
 
Hunt Club 4 0 1 4 12 5 4 0 0 
 
Gas Pad 0 0 0 0 1 12 12 4 
 
Private Property 1 0 0 0 0 0 2 2 3 
 
Private Property 2 0 0 0 5 7 9 2 8 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
22-Apr-10 Hunt Club 1 5 8 <0.5 6 0 3 0 3 
 
Hunt Club 2 0 0 0 0 0 0 4 12 
 
Hunt Club 3 0 0 0 0 0 3 8 9 
 
Hunt Club 4 0 0 7 4 3 0 0 0 
 
Gas Pad 0 0 0 0 1 12 12 3 
 
Private Property 1 0 0 0 0 0 0 0 3 
 
Private Property 2 0 0 0 4 8 6 0 7 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
 
1
1
4
  
 
Table A.2, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
27-Apr-10 Hunt Club 1 3 6 0 4 0 1 0 0 
 
Hunt Club 2 0 0 0 0 0 0 4 12 
 
Hunt Club 3 0 0 0 0 0 1 8 8 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 12 12 0 
 
Private Property 1 0 0 0 0 0 0 0 2 
 
Private Property 2 0 0 0 3 6 4 0 8 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
29-Apr-10 Hunt Club 1 3 4 0 1 0 0 0 0 
 
Hunt Club 2 0 0 0 0 0 0 5 12 
 
Hunt Club 3 0 0 0 0 0 0 8 8 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 11 12 0 
 
Private Property 1 0 0 0 0 0 0 0 1 
 
Private Property 2 0 0 0 2 6 3 0 11 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
 
1
1
5
  
 
Table A.2, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
4-May-10 Hunt Club 1 2 3 0 0 0 0 0 0 
 
Hunt Club 2 0 0 0 0 0 0 4 12 
 
Hunt Club 3 0 0 0 0 0 0 7 8 
 
Hunt Club 4 0 0 0 0 0 10 12 0 
 
Gas Pad 0 0 0 0 0 0 0 0 
 
Private Property 1 0 0 0 0 0 0 0 1 
 
Private Property 2 0 0 0 3 6 0 0 8 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 14-May-10 Hunt Club 1 0 0 0 0 0 0 0 0 
 
Hunt Club 2 0 0 0 0 0 0 4 11 
 
Hunt Club 3 0 0 0 0 0 0 5 9 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 9 6 0 
 
Private Property 1 0 0 0 0 0 0 0 0 
 
Private Property 2 0 0 0 0 0 0 0 0 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
 
1
1
6
  
 
Table A.2, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
28-May-10 Hunt Club 1 1 3 0 0 0 0 0 0 
 
Hunt Club 2 0 0 0 0 0 0 4 11 
 
Hunt Club 3 0 0 0 0 0 0 7 8 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 8 5 0 
 
Private Property 1 0 0 0 0 0 0 0 0 
 
Private Property 2 0 0 0 0 6 0 0 6 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
4-Jun-10 Hunt Club 1 2 4 0 0 0 0 0 0 
 
Hunt Club 2 0 0 0 0 0 0 4 12 
 
Hunt Club 3 0 0 0 0 0 0 8 8 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 10 7 0 
 
Private Property 1 0 0 0 0 0 0 0 2 
 
Private Property 2 0 0 0 3 8 0 0 7 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
 
1
1
7
  
 
Table A.2, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
11-Jun-10 Hunt Club 1 3 5 0 4 0 2 0 2 
 
Hunt Club 2 0 0 0 0 0 0 3 12 
 
Hunt Club 3 0 0 0 0 0 0 0 8 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 9 7 0 
 
Private Property 1 0 0 0 0 0 0 0 2 
 
Private Property 2 0 0 0 4 8 0 0 7 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
17-Jun-10 Hunt Club 1 0 0 0 0 0 0 0 0 
 
Hunt Club 2 0 0 0 0 0 0 4 12 
 
Hunt Club 3 0 0 0 0 0 0 4 8 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 8 3 0 
 
Private Property 1 0 0 0 0 0 0 0 0 
 
Private Property 2 0 0 0 0 1 0 0 0 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
 
1
1
8
  
 
Table A.2, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
29-Jun-10 Hunt Club 1 0 0 0 0 0 0 0 0 
 
Hunt Club 2 0 0 0 0 0 0 4 11 
 
Hunt Club 3 0 0 0 0 0 0 3 9 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 0 0 0 
 
Private Property 1 0 0 0 0 0 0 0 0 
 
Private Property 2 0 0 0 0 1 0 0 0 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
8-Jul-10 Hunt Club 1 6 7 2 9 0 5 1 3 
 
Hunt Club 2 0 0 0 0 1 0 4 12 
 
Hunt Club 3 0 0 0 0 0 0 8 9 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 9 8 0 
 
Private Property 1 0 0 0 0 0 0 0 2 
 
Private Property 2 0 0 0 4 8 0 0 6 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
 
1
1
9
  
 
Table A.2, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
16-Jul-10 Hunt Club 1 0 0 0 0 0 0 0 0 
 
Hunt Club 2 0 0 0 0 0 0 4 12 
 
Hunt Club 3 0 0 0 0 0 0 3 9 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 6 2 0 
 
Private Property 1 0 0 0 0 0 0 0 0 
 
Private Property 2 0 0 0 0 0 0 0 0 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
23-Jul-10 Hunt Club 1 0 0 0 0 0 0 0 0 
 
Hunt Club 2 0 0 0 0 0 0 4 10 
 
Hunt Club 3 0 0 0 0 0 0 2 9 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 0 0 0 
 
Private Property 1 0 0 0 0 0 0 0 0 
 
Private Property 2 0 0 0 0 0 0 0 0 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
 
1
2
0
  
 
Table A.2, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
3-Aug-10 Hunt Club 1 * * * * * * * * 
 
Hunt Club 2 * * * * * * * * 
 
Hunt Club 3 * * * * * * * * 
 
Hunt Club 4 * * * * * * * * 
 
Gas Pad 0 0 0 0 0 5 0 0 
 
Private Property 1 0 0 0 0 0 0 0 0 
 
Private Property 2 0 0 0 0 0 0 0 0 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
13-Aug-10 Hunt Club 1 0 0 0 0 0 0 0 0 
 
Hunt Club 2 0 0 0 0 0 0 4 12 
 
Hunt Club 3 0 0 0 0 0 0 0 8 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 3 0 0 
 
Private Property 1 0 0 0 0 0 0 0 0 
 
Private Property 2 0 0 0 0 0 0 0 0 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
 
1
2
1
  
 
Table A.3. Inches of water in shallow groundwater monitoring wells located along transects perpendicular to Lake Naconiche 
shoreline in 2011. 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
18-May-11 Hunt Club 1 0 0 0 0 0 0 0 0 
 
Hunt Club 2 0 0 0 0 0 0 4 12 
 
Hunt Club 3 0 0 0 0 0 0 0 5 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 3 0 0 
 
Private Property 1 0 0 0 0 0 0 0 0 
 
Private Property 2 0 0 0 0 0 0 0 0 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
25-May-11 Hunt Club 1 1 1 0 0 0 0 0 0 
 
Hunt Club 2 0 0 0 0 0 0 4 12 
 
Hunt Club 3 0 0 0 0 0 0 0 7 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 4 2 * 
 
Private Property 1 0 0 0 0 0 0 0 0 
 
Private Property 2 0 0 0 0 0 0 0 4 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
1
2
2
  
 
Table A.3, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
8-Jun-11 Hunt Club 1 0 0 0 0 0 0 0 0 
 
Hunt Club 2 0 0 0 0 0 0 4 12 
 
Hunt Club 3 0 0 0 0 0 0 0 4 
 
Hunt Club 4 * * * * * * * * 
 
Gas Pad 0 0 0 0 0 0 0 0 
 
Private Property 1 0 0 0 0 0 0 0 0 
 
Private Property 2 0 0 0 0 0 0 0 4 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
29-Jun-11 Hunt Club 1 0 0 0 0 0 0 0 0 
 
Hunt Club 2 0 0 0 0 0 0 5 12 
 
Hunt Club 3 * * * * * * * * 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 0 0 0 
 
Private Property 1 0 0 0 0 0 0 0 0 
 
Private Property 2 0 0 0 0 0 0 0 0 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
 
1
2
3
  
 
Table A.3, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
13-Jul-11 Hunt Club 1 0 0 0 0 0 0 0 0 
 
Hunt Club 2 0 0 0 0 0 0 4 11 
 
Hunt Club 3 0 0 0 0 0 0 0 0 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 0 0 0 
 
Private Property 1 0 0 0 0 0 0 0 0 
 
Private Property 2 0 0 0 0 0 0 0 0 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
28-Jul-11 Hunt Club 1 0 0 0 0 0 0 0 0 
 
Hunt Club 2 0 0 0 0 0 0 4 12 
 
Hunt Club 3 0 0 0 0 0 0 0 0 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 0 0 0 
 
Private Property 1 0 0 0 0 0 0 0 0 
 
Private Property 2 0 0 0 0 0 0 0 0 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
 
Field 1 0 0 0 0 0 0 0 0 
  Field 2 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
 
 
1
2
4
  
 
Table A.4. Inches of water in shallow groundwater monitoring wells located along transects perpendicular to Lake Naconiche 
shoreline in 2012. 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
27-Jan-12 Hunt Club 1 0 3 4 4 0 4 2 4 
 
Hunt Club 2 0 0 0 0 4 0 * 12 
 
Hunt Club 4 0 3 10 12 0 0 0 0 
 
Gas Pad 0 0 3 0 1 0 0 10 
 
Private Property 1 0 0 0 0 0 0 8 3 
 
Private Property 2 0 0 0 0 7 9 * 12 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
10-Feb-12 Hunt Club 1 0 2 3 4 0 4 2 4 
 
Hunt Club 2 0 0 0 0 4 0 * 12 
 
Hunt Club 4 0 3 10 12 3 0 0 0 
 
Gas Pad 0 0 0 0 1 0 0 11 
 
Private Property 1 0 0 0 0 1 5 6 5 
 
Private Property 2 0 0 0 * 6 7 4 8 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
2-Mar-12 Hunt Club 1 0 1 3 3 0 3 2 3 
 
Hunt Club 2 0 0 0 0 3 0 7 12 
 
Hunt Club 4 0 4 10 12 12 12 12 7 
 
Gas Pad 0 0 0 0 1 0 0 11 
 
Private Property 1 0 0 0 0 0 3 4 3 
 
Private Property 2 0 0 0 2 5 5 3 9 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 * 0 0 0 0 0 0 0 
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Table A.4, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
19-Mar-12 Hunt Club 1 0 3 3 3 0 4 2 3 
 
Hunt Club 2 0 0 0 0 3 0 6 7 
 
Hunt Club 4 0 5 11 12 12 12 12 8 
 
Gas Pad 0 0 0 0 1 0 0 11 
 
Private Property 1 0 0 0 2 4 0 0 3 
 
Private Property 2 0 0 0 3 6 6 3 9 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
31-Mar-12 Hunt Club 1 1 4 3 8 0 4 4 4 
 
Hunt Club 2 0 0 0 0 3 0 7 12 
 
Hunt Club 4 1 7 11 12 12 12 12 8 
 
Gas Pad 0 0 3 1 2 0 0 12 
 
Private Property 1 0 0 4 7 12 8 12 4 
 
Private Property 2 0 0 0 7 7 9 4 10 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 2 
13-Apr-12 Hunt Club 1 0 1 2 1 0 3 2 3 
 
Hunt Club 2 0 0 0 0 3 0 6 12 
 
Hunt Club 4 0 3 10 12 11 6 2 0 
 
Gas Pad 0 0 0 0 0 0 0 4 
 
Private Property 1 0 0 0 0 0 0 0 2 
 
Private Property 2 0 0 0 1 3 1 3 8 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
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Table A.4, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
27-Apr-12 Hunt Club 1 0 1 0 0 0 2 1 3 
 
Hunt Club 2 0 0 0 0 3 0 6 12 
 
Hunt Club 4 0 1 7 6 2 0 0 0 
 
Gas Pad 0 0 0 0 0 0 0 0 
 
Private Property 1 0 0 0 0 0 0 0 2 
 
Private Property 2 0 0 0 0 3 0 2 8 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
19-May-12 Hunt Club 1 0 0 0 0 0 0 0 3 
 
Hunt Club 2 0 0 0 0 2 0 4 11 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 0 0 * 
 
Private Property 1 0 0 0 0 0 0 0 1 
 
Private Property 2 0 0 0 0 0 0 2 6 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
8-Jun-12 Hunt Club 1 0 0 0 0 0 0 0 1 
 
Hunt Club 2 0 0 0 0 0 0 6 10 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 0 0 * 
 
Private Property 1 0 0 0 0 0 0 0 0 
 
Private Property 2 0 0 0 0 0 0 0 1 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
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Table A.4, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
25-Jun-12 Hunt Club 1 0 0 0 0 0 0 0 0 
 
Hunt Club 2 0 0 0 0 0 0 6 9 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 0 0 * 
 
Private Property 1 0 0 0 0 0 0 0 0 
 
Private Property 2 0 0 0 0 0 0 0 0 
 
Private Property 3 0 0 0 0 0 0 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
9-Jul-12 Hunt Club 1 0 0 0 0 0 0 0 2 
 
Hunt Club 2 0 0 0 0 1 0 6 11 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 0 0 * 
 
Private Property 1 0 0 0 0 0 0 0 0 
 
Private Property 2 0 0 0 0 0 0 0 0 
 
Private Property 3 0 0 0 0 0 * 0 0 
 
Private Property 4 0 0 0 0 0 0 0 0 
21-Sep-12 Hunt Club 1 0 0 0 0 0 0 0 3 
 
Hunt Club 2 0 0 0 0 2 0 6 11 
 
Hunt Club 4 0 0 0 0 0 0 0 0 
 
Gas Pad 0 0 0 0 0 0 0 * 
 
Private Property 1 0 0 0 0 0 0 0 0 
 
Private Property 2 0 0 0 0 0 * 0 7 
 
Private Property 3 0 0 0 0 0 * 0 0 
  Private Property 4 0 0 0 0 0 0 0 0 
 
 
 
 
 
 
 
1
2
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Table A.5. Inches of water in shallow groundwater monitoring wells located along transects perpendicular to Lake Naconiche 
shoreline in 2013. 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
23-Jan-13 Hunt Club 1 0 2 4 4 0 4 3 8 
 
Hunt Club 2 0 0 0 0 3 0 5 12 
 
Hunt Club 4 0 1 9 12 11 12 12 10 
 
Gas Pad 0 0 0 0 0 0 0 wet 
 
Private Property 1 0 0 0 0 0 4 7 5 
 
Private Property 2 0 0 0 6 4 7 4 10 
 
Private Property 3 0 0 0 0 0 0 0 7 
 
Private Property 4 0 0 0 0 0 0 0 9 
15-Feb-13 Hunt Club 1 0 2 4 5 0 4 3 4 
 
Hunt Club 2 0 0 0 0 5 0 5 12 
 
Hunt Club 4 0 3 11 12 12 12 12 11 
 
Gas Pad 0 0 0 0 0 0 0 wet 
 
Private Property 1 0 0 0 0 2 6 9 6 
 
Private Property 2 0 0 0 2 4 9 5 12 
 
Private Property 3 0 0 0 0 0 0 0 6 
 
Private Property 4 0 0 0 0 0 0 3 10 
1-Mar-13 Hunt Club 1 0 2 3 3 0 3 2 6 
 
Hunt Club 2 0 0 0 0 5 0 5 12 
 
Hunt Club 4 0 2 10 12 11 12 11 8 
 
Gas Pad 0 0 0 0 0 0 0 wet 
 
Private Property 1 0 0 0 0 0 2 5 4 
 
Private Property 2 0 0 0 1 3 6 4 10 
 
Private Property 3 0 0 0 0 0 0 0 5 
  Private Property 4 0 0 0 0 0 0 0 8 
 
 
 
 
1
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Table A.5, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
22-Mar-13 Hunt Club 1 0 2 4 3 0 3 3 6 
 
Hunt Club 2 0 0 0 0 5 0 5 12 
 
Hunt Club 4 0 3 11 12 wet 12 12 9 
 
Gas Pad 0 0 0 0 0 0 0 wet 
 
Private Property 1 0 0 0 0 0 4 7 4 
 
Private Property 2 0 0 0 0 4 7 4 10 
 
Private Property 3 0 0 0 0 0 0 0 6 
 
Private Property 4 0 0 0 0 0 0 1 9 
4-Apr-13 Hunt Club 1 0 2 4 4 0 5 3 6 
 
Hunt Club 2 0 0 0 0 5 0 6 12 
 
Hunt Club 4 0 4 11 12 wet 12 12 10 
 
Gas Pad 0 0 0 0 0 0 0 wet 
 
Private Property 1 0 0 0 0 2 7 10 5 
 
Private Property 2 0 0 0 0 4 9 4 10 
 
Private Property 3 0 0 0 0 0 0 0 * 
 
Private Property 4 0 0 0 0 0 0 1 9 
19-Apr-13 Hunt Club 1 0 2 4 4 0 4 4 7 
 
Hunt Club 2 0 0 0 0 6 0 6 12 
 
Hunt Club 4 0 3 10 wet wet * 12 9 
 
Gas Pad 0 0 0 0 1 0 * 12 
 
Private Property 1 0 0 0 0 0 4 10 4 
 
Private Property 2 0 0 0 0 4 9 4 10 
 
Private Property 3 0 0 0 0 0 0 0 5 
  Private Property 4 0 0 0 0 0 0 0 7 
 
 
 
 
 
 
 
1
3
0
  
 
Table A.5, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
26-Apr-13 Hunt Club 1 0 1 2 2 0 2 3 5 
 
Hunt Club 2 0 0 0 0 4 0 6 12 
 
Hunt Club 4 0 0 0 1 * * 0 5 
 
Gas Pad 0 0 0 0 0 0 0 wet 
 
Private Property 1 0 0 0 0 0 0 0 3 
 
Private Property 2 0 0 0 0 2 2 3 9 
 
Private Property 3 0 0 0 0 0 0 0 2 
 
Private Property 4 0 0 0 0 0 0 0 3 
3-May-13 Hunt Club 1 0 1 2 2 0 3 3 5 
 
Hunt Club 2 0 0 0 0 5 0 6 12 
 
Hunt Club 4 0 0 0 0 * * 0 4 
 
Gas Pad 0 0 0 0 0 0 0 * 
 
Private Property 1 0 0 0 0 0 0 0 3 
 
Private Property 2 0 0 0 0 2 0 3 9 
 
Private Property 3 0 0 0 0 0 0 0 3 
 
Private Property 4 0 0 0 0 * 0 0 2 
14-May-13 Hunt Club 1 0 0 0 0 0 1 1 5 
 
Hunt Club 2 0 0 0 0 4 0 6 12 
 
Hunt Club 4 0 0 0 0 * * 0 1 
 
Gas Pad 0 0 0 0 0 0 0 * 
 
Private Property 1 0 0 0 0 0 0 0 2 
 
Private Property 2 0 0 0 0 0 0 3 9 
 
Private Property 3 0 0 0 0 0 0 * * 
 
Private Property 4 0 0 0 * 0 0 0 0 
 
 
 
 
 
 
1
3
1
  
 
Table A.5, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
24-May-13 Hunt Club 1 0 1 0 0 0 2 3 5 
 
Hunt Club 2 0 0 0 0 4 0 5 12 
 
Hunt Club 4 0 0 0 0 * * 0 1 
 
Gas Pad 0 0 0 0 0 0 0 wet 
 
Private Property 1 0 0 0 0 0 0 0 3 
 
Private Property 2 0 0 0 0 2 0 3 9 
 
Private Property 3 0 0 0 0 0 0 0 2 
  Private Property 4 0 0 0 0 0 0 0 1 
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Table A.6. Inches of water in shallow groundwater monitoring wells located along transects perpendicular to Lake Naconiche 
shoreline in 2014. 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
6-Mar-14 Hunt Club 1 0 1 3 wet 0 3 2 8 
 
Hunt Club 2 0 0 0 0 4 0 6 12 
 
Hunt Club 4 0 2 11 12 wet wet 12 10 
 
Gas Pad 0 0 0 0 0 0 0 wet 
 
Private Property 1 0 0 0 1 9 8 7 5 
 
Private Property 2 0 0 0 * 4 8 5 7 
 
Private Property 3 0 0 0 0 0 0 0 6 
 
Private Property 4 0 0 0 0 0 0 4 7 
13-Mar-14 Hunt Club 1 0 1 4 3 0 3 3 10 
 
Hunt Club 2 0 0 0 0 4 0 7 12 
 
Hunt Club 4 0 2 11 12 wet wet 11 6 
 
Gas Pad 0 0 0 0 0 0 0 wet 
 
Private Property 1 0 0 0 2 9 8 10 4 
 
Private Property 2 0 0 0 * 3 6 5 11 
 
Private Property 3 0 0 0 0 0 0 0 5 
 
Private Property 4 0 0 0 0 0 0 5 9 
20-Mar-14 Hunt Club 1 0 1 4 5 0 3 3 10 
 
Hunt Club 2 0 0 0 0 4 0 5 12 
 
Hunt Club 4 0 2 11 12 wet wet 12 8 
 
Gas Pad 0 0 0 0 0 0 0 wet 
 
Private Property 1 0 0 0 3 8 8 10 5 
 
Private Property 2 0 0 0 * 3 7 5 10 
 
Private Property 3 0 0 0 0 0 0 0 6 
  Private Property 4 0 0 0 0 0 0 6 10 
 
 
 
 
 
1
3
3
  
 
Table A.6, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
27-Mar-14 Hunt Club 1 0 1 3 5 0 3 3 11 
 
Hunt Club 2 0 0 0 0 4 0 6 12 
 
Hunt Club 4 0 4 7 12 wet wet 12 7 
 
Gas Pad 0 0 0 0 0 0 0 wet 
 
Private Property 1 0 0 0 1 6 6 7 5 
 
Private Property 2 0 0 0 * 3 7 5 10 
 
Private Property 3 0 0 0 0 0 0 0 6 
 
Private Property 4 0 0 0 0 0 0 4 9 
4-Apr-14 Hunt Club 1 0 1 4 5 0 3 3 10 
 
Hunt Club 2 0 0 0 0 4 0 7 12 
 
Hunt Club 4 0 4 12 12 wet wet 12 8 
 
Gas Pad 0 0 0 0 0 0 1 wet 
 
Private Property 1 0 0 0 4 10 6 7 5 
 
Private Property 2 0 0 0 * 2 7 5 10 
 
Private Property 3 0 0 0 0 0 0 0 4 
 
Private Property 4 0 0 0 0 0 0 6 8 
9-Apr-14 Hunt Club 1 0 1 4 5 0 4 3 11 
 
Hunt Club 2 0 0 0 0 4 0 7 12 
 
Hunt Club 4 0 4 7 12 wet wet 12 7 
 
Gas Pad 0 0 0 0 0 0 1 wet 
 
Private Property 1 0 0 2 5 12 7 9 6 
 
Private Property 2 0 0 0 * 4 7 6 11 
 
Private Property 3 0 0 0 0 0 0 0 7 
 
Private Property 4 0 0 0 0 0 0 7 10 
 
 
 
 
 
 
1
3
4
  
 
Table A.6, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
17-Apr-14 Hunt Club 1 0 1 2 4 0 2 3 6 
 
Hunt Club 2 0 0 0 0 4 0 6 12 
 
Hunt Club 4 0 3 8 12 wet wet 12 5 
 
Gas Pad 0 0 0 0 0 0 1 wet 
 
Private Property 1 0 0 0 1 6 6 8 4 
 
Private Property 2 0 0 0 * 3 6 5 5 
 
Private Property 3 0 0 0 0 0 0 0 5 
 
Private Property 4 0 0 0 0 0 0 2 6 
24-Apr-14 Hunt Club 1 0 0 1 0 0 2 2 9 
 
Hunt Club 2 0 0 0 0 3 0 5 12 
 
Hunt Club 4 0 1 9 12 * * 0 4 
 
Gas Pad 0 0 0 0 0 0 1 wet 
 
Private Property 1 0 0 0 0 0 0 1 3 
 
Private Property 2 0 0 0 * 3 3 3 8 
 
Private Property 3 0 0 0 0 0 0 0 2 
 
Private Property 4 0 0 0 0 0 0 0 3 
1-May-14 Hunt Club 1 0 0 0 0 0 2 1 7 
 
Hunt Club 2 0 0 0 0 0 3 7 12 
 
Hunt Club 4 0 0 1 3 * * 0 2 
 
Gas Pad 0 0 0 0 0 0 1 wet 
 
Private Property 1 0 0 0 0 0 0 1 3 
 
Private Property 2 0 0 0 
 
1 1 3 7 
 
Private Property 3 0 0 0 0 0 0 0 1 
  Private Property 4 0 0 0 0 0 0 0 1 
 
 
 
 
 
1
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Table A.7. Inches of water in shallow groundwater monitoring wells located along transects perpendicular to Lake Naconiche 
shoreline in 2015. 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
27-Feb-15 Hunt Club 1 1 1 1 7 0 4 4 8 
 
Hunt Club 2 0 0 0 0 3 0 3 12 
 
Hunt Club 4 0 2 6 12 12 12 12 6.5 
 
Gas Pad 0 0 0.5 0 0 0 2 12 
 
Private Property 1 0 0.5 6 6 7.5 7 7 5 
 
Private Property 2 0 0 0 4 * 7 7 12 
 
Private Property 3 0 0 0 0 0 0 0 7 
 
Private Property 4 0 0 0 0 0 0 7 7 
6-Mar-15 Hunt Club 1 1 3 0 6 0.5 3 5 5 
 
Hunt Club 2 0 0 0 0 3 0 4 12 
 
Hunt Club 4 0 4 6 12 wet wet 7 10 
 
Gas Pad 0 0 2 0 0 0 5 wet 
 
Private Property 1 0 1 7 5 8 6 9 4 
 
Private Property 2 0 0 0 2 * 11 6 11 
 
Private Property 3 0 0 0 0 0 0 0 7 
 
Private Property 4 0 0 0 0 0 0.5 9 7 
17-Mar-15 Hunt Club 1 2 5 0 10 1 5 5 8 
 
Hunt Club 2 0 0 0 0 5 0 wet 12 
 
Hunt Club 4 0 5 6 12 wet wet 12 9 
 
Gas Pad 0 2 6 1 1 0 6 wet 
 
Private Property 1 0 3 7 7 8 6 9 6 
 
Private Property 2 0 0 0 4 * 7 9 12 
 
Private Property 3 0 0 0 0 1 4 0 6 
  Private Property 4 0 0 0 0 0 4 9 11 
 
 
 
 
 
1
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Table A.7, Continued 
Date Transect 
356         
ft MSL 
355         
ft MSL 
354         
ft MSL 
353         
ft MSL 
352         
ft MSL 
351         
ft MSL 
350         
ft MSL 
349         
ft MSL 
27-Mar-15 Hunt Club 1 1 4 wet 8 0.5 6 4 12 
 
Hunt Club 2 0 0 0 0 0 3 wet 12 
 
Hunt Club 4 0 4 6 12 wet wet 12 8 
 
Gas Pad 0 1 4 0.5 1 0 5 wet 
 
Private Property 1 0 3 10 8 12 8 10 7 
 
Private Property 2 0 0 0 5 * 9 7 12 
 
Private Property 3 0 0 0.5 0 0 2 0 5 
 
Private Property 4 0 0 0 0 0 2 8 8 
10-Apr-15 Hunt Club 1 1 5 6 6 1 5 5 7 
 
Hunt Club 2 0 0 0 0 5 0 4 12 
 
Hunt Club 4 0 6 6 12 12 12 12 6 
 
Gas Pad 0 0 2 0 1 0 7 12 
 
Private Property 1 0.5 5 6 10 9 7 11 7 
 
Private Property 2 0 0 0 5 * 12 9 7 
 
Private Property 3 0 0 0 0 0 0 0 9 
 
Private Property 4 0 0 0 0 0 0.5 7 11 
18-Apr-15 Hunt Club 1 4 4 wet 9 5 5 6 7 
 
Hunt Club 2 0 0 0 0 4 0 wet 12 
 
Hunt Club 4 3 6 6 12 12 10 12 12 
 
Gas Pad 1 3 5 3 3 1 10 8 
 
Private Property 1 4 5 8 12 6 11 12 4 
 
Private Property 2 0 2 2 8 * 12 12 12 
 
Private Property 3 0 0 2 2 2 4 4 12 
  Private Property 4 0 0 2 0 0 3 10 12 
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APPENDIX B 
RESULTS FROM PLOT-BASED SAMPLING 
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Table B.1. Dominant vegetation by species in descending order of average basal area, sapling shrub density, and percent ground 
vegetation cover found in three plots for each level of elevation at Hunt Club, Transect 1 in 2009. 
Elevation Basal 
Area 
Tree 
Density 
Dominant Tree 
Species 
Litter 
Cover 
Sapling 
Shrub 
Density 
Dominant Sapling 
Shrub Species 
Ground 
Vegetation 
Cover 
Dominant Ground 
Vegetation Species  
  m
2
/ha tree/ha   % stems/ha   %   
High 15.4 50.0 Pinus taeda  333.3 Magnolia virginiana  Vitis rotundifolia 
 6.2 166.7 Liquidambar styraciflua  333.3 Nyssa aquatica  Polystichum acrostichoidies 
 4.4 50.0 Magnolia virginiana  291.7 Callicarpa americana  Callicarpa americana 
 3.5 91.7 Nyssa aquatica  208.3 Vaccinium arboreum  Smilax rotundifolia 
 2.0 50.0 Acer rubrum  166.7 Acer rubrum  Quercus nigra 
Total 33.1 516.0  87.7 1750.0  38.3  
         
Medium 6.4 50.0 Nyssa aquatica  416.7 Callicarpa americana  Vitis rotundifolia 
 2.7 41.7 Liquidambar styraciflua  291.7 Nyssa aquatica  Pteridium aquilinum 
 1.9 25.0 Acer rubrum  250.0 Viburnum nudum  Polystichum acrostichoidies 
 1.8 41.7 Quercus alba  250.0 Morella cerifera  Quercus nigra 
 1.1 41.7 Magnolia virginiana  208.3 Ilex vomitoria  Mitchella repens 
Total 18.5 308.3  79.3 2541.7  31.0  
         
Low 6.0 100.0 Magnolia virginiana  1000.0 Ilex vomitoria  Vitis rotundifolia 
 3.0 83.3 Liquidambar styraciflua  916.7 Callicarpa americana  Polystichum acrostichoidies 
 2.1 75.0 Acer rubrum  583.3 Ligustrum sp  Smilax rotundifolia 
 2.1 25.0 Quercus nigra  541.7 Magnolia virginiana  Quercus nigra 
 1.6 25.0 Quercus alba  416.7 Diospyros virginiana  Diospyros virginiana 
Total 16.8 333.3   82.3 4291.7   24.3   
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Table B.2. Dominant vegetation by species in descending order of average basal area, sapling shrub density, and percent ground 
vegetation cover found in three plots for each level of elevation at Hunt Club, Transect 2 in 2009. 
Elevation Basal 
Area 
Tree 
Density 
Dominant Tree 
Species 
Litter 
Cover 
Sapling 
Shrub 
Density 
Dominant Sapling 
Shrub Species 
Ground 
Vegetation 
Cover 
Dominant Ground 
Vegetation Species  
  m
2
/ha tree/ha   % stems/ha   %   
High 8.3 25.0 Pinus taeda  791.7 Acer rubrum  Vitis rotundifolia 
 6.5 75.0 Quercus alba  541.7 Callicarpa americana  Mitchella repens 
 2.6 25.0 Quercus nigra  416.7 Magnolia virginiana  Magnolia virginiana 
 1.0 33.3 Acer rubrum  291.7 Diospyros virginiana   
 0.7 50.0 Prunus serotina  250.0 Vaccinium arboreum   
Total 19.9 266.7  92.7 2875.0  22.7  
         
Medium 11.0 41.7 Pinus taeda  1208.3 Morella cerifera  Mitchella repens 
 6.2 41.7 Quercus nigra  458.3 Diospyros virginiana  Vitis rotundifolia 
 3.1 141.7 Liquidambar styraciflua  375.0 Nyssa aquatica  Polystichum acrostichoidies 
 1.5 41.7 Nyssa aquatica  291.7 Callicarpa americana  Diospyros virginiana 
 1.4 41.7 Quercus alba  291.7 Ilex opaca  Callicarpa americana 
Total 25.8 416.7  80.3 3375.0  29.7  
         
Low 11.2 25.0 Pinus taeda  375.0 Acer rubrum  Vitis rotundifolia 
 4.3 75.0 Quercus alba  375.0 Diospyros virginiana  Mitchella repens 
 2.7 33.3 Quercus nigra  333.3 Ilex opaca  Smilax rotundifolia 
 1.4 66.7 Acer rubrum  333.3 Ilex vomitoria  Pteridium aquilinum 
 1.4 41.7 Liquidambar styraciflua     Acer rubrum 
Total 24.3 333.3   78.3 3041.7   44.0   
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Table B.3. Dominant vegetation by species in descending order of average basal area, sapling shrub density, and percent ground 
vegetation cover found in three plots for each level of elevation at Hunt Club, Transect 4 in 2009. 
Elevation Basal 
Area 
Tree 
Density 
Dominant Tree 
Species 
Litter 
Cover 
Sapling 
Shrub 
Density 
Dominant Sapling 
Shrub Species 
Ground 
Vegetation 
Cover 
Dominant Ground 
Vegetation Species  
  m
2
/ha tree/ha   % stems/ha   %   
High 14.1 191.7 Pinus taeda  791.7 Ilex vomitoria  Callicarpa americana 
 3.1 108.3 Quercus nigra  666.7 Ulmus sp  Vitis rotundifolia 
 1.5 66.7 Liquidambar styraciflua  458.3 Callicarpa americana  Smilax rotundifolia 
     416.7 Carpinus caroliniana   
     375.0 Quercus nigra   
Total 20.9 491.7  81.7 3625.0  15.3  
         
Medium 6.2 125.0 Quercus nigra  958.3 Vaccinium arboreum  Quercus phellos 
 4.0 50.0 Nyssa aquatica  750.0 Magnolia virginiana  Unknown grass sp 
 1.7 16.7 Pinus taeda  666.7 Acer rubrum  Panicum sp 
 1.4 8.3 Quercus alba  375.0 Ilex vomitoria   
 1.1 25.0 Magnolia virginiana  375.0 Nyssa aquatica   
Total 18.0 358.3  36.7 4250.0  28.3  
         
Low 8.4 125.0 Quercus nigra  541.7 Liquidambar styraciflua  Vitis rotundifolia 
 6.0 66.7 Quercus alba  541.7 Callicarpa americana  Acer rubrum 
 4.8 41.7 Quercus laurifolia  458.3 Carpinus caroliniana  Mitchella repens 
 3.1 108.3 Liquidambar styraciflua  375.0 Magnolia virginiana  Carpinus caroliniana 
 0.7 33.3 Nyssa aquatica  250.0 Ilex opaca  Smilax rotundifolia 
Total 23.6 416.7   77.3 2875.0   23.3   
  
1
4
1
  
 
 
Table B.4. Dominant vegetation by species in descending order of average basal area, sapling shrub density, and percent ground 
vegetation cover found in three plots for each level of elevation at Gas Pad transect in 2009. 
Elevation Basal 
Area 
Tree 
Density 
Dominant Tree Species Litter 
Cover 
Sapling 
Shrub 
Density 
Dominant Sapling 
Shrub Species 
Ground 
Vegetation 
Cover 
Dominant Ground 
Vegetation Species  
  m
2
/ha tree/ha   % stems/ha   %   
High 5.9 116.7 Magnolia virginiana  1791.7 Ilex opaca  Mitchella repens 
 4.8 158.3 Liquidambar styraciflua  958.3 Carpinus caroliniana  Quercus nigra 
 4.3 50.0 Nyssa sylvatica  208.3 Magnolia virginiana  Smilax rotundifolia 
 2.9 50.0 Quercus nigra     Magnolia virginiana 
 1.6 91.7 Carpinus caroliniana      
Total 25.0 600.0  55.7 3333.3  15.3  
         
Medium 13.5 141.7 Magnolia virginiana  2041.7 Ilex vomitoria  Polystichum acrostichoidies 
 7.3 125.0 Nyssa aquatica  958.3 Ilex opaca  Achnatherum hymenoides 
 2.5 58.3 Liquidambar styraciflua  625.0 Prunus serotina  Mitchella repens 
 2.4 58.3 Acer rubrum  375.0 Carpinus caroliniana  Smilax rotundifolia 
 2.1 75.0 Ilex opaca  250.0 Vaccinium arboreum  Pteridium aquilinum 
Total 31.2 525.0  56.0 4916.6  46.7  
         
Low 11.3 50.0 Quercus nigra  2375.0 Ilex opaca  Mitchella repens 
 7.5 108.3 Nyssa aquatica  208.3 Magnolia virginiana  Quercus nigra 
 3.6 66.7 Acer rubrum  166.7 Carpinus caroliniana  Polystichum acrostichoidies 
 3.6 41.7 Magnolia virginiana     Smilax rotundifolia 
 2.0 150.0 Carpinus caroliniana     Ilex vomitoria 
Total 30.6 491.7   66.3 3208.3   30.0   
 
 
 
 
 
 
 
 
1
4
2
  
 
Table B.5. Dominant vegetation by species in descending order of average basal area, sapling shrub density, and percent ground 
vegetation cover found in three plots for each level of elevation at Private Property, Transect 1 in 2009. 
Elevation Basal 
Area 
Tree 
Density 
Dominant Tree 
Species 
Litter 
Cover 
Sapling 
Shrub 
Density 
Dominant Sapling 
Shrub Species 
Ground 
Vegetation 
Cover 
Dominant Ground 
Vegetation Species  
  m
2
/ha tree/ha   % stems/ha   %   
High 9.5 116.7 Quercus nigra  416.7 Ilex opaca  Quercus nigra 
 7.7 125.0 Liquidambar styraciflua  375.0 Carpinus caroliniana  Mitchella repens 
 5.9 41.7 Pinus taeda  166.7 Acer rubrum  Smilax rotundifolia 
 3.2 16.7 Quercus alba     Ilex opaca 
 1.6 33.3 Magnolia virginiana     Pteridium aquilinum 
Total 34.1 541.7  81.0 1500.0  22.7  
         
Medium 8.7 75.0 Quercus nigra  958.3 Magnolia virginiana  Quercus nigra 
 4.4 75.0 Nyssa aquatica  500.0 Carpinus caroliniana  Smilax rotundifolia 
 4.3 66.7 Liquidambar styraciflua  125.0 Acer rubrum  Quercus phellos 
 2.6 25.0 Magnolia virginiana     Acer rubrum  
 2.3 16.7 Quercus falcata     Mitchella repens 
Total 29.3 391.7  84.3 1791.7  27.3  
         
Low 9.7 141.7 Magnolia virginiana  875.0 Acer rubrum  Polystichum acrostichoidies 
 5.7 108.3 Liquidambar styraciflua  875.0 Vaccinium arboreum  Smilax rotundifolia 
 5.4 100.0 Nyssa aquatica  416.7 Magnolia virginiana  Mitchella repens 
 2.8 50.0 Acer rubrum  333.3 Nyssa aquatica   
Total 25.2 433.3   80.3 3000.0   59.0   
 
 
 
 
 
 
 
 
 
 
1
4
3
  
 
Table B.6. Dominant vegetation by species in descending order of average basal area, sapling shrub density, and percent ground 
vegetation cover found in three plots for each level of elevation at Private Property, Transect 2 in 2009. 
Elevation Basal 
Area 
Tree 
Density 
Dominant Tree Species Litter 
Cover 
Sapling 
Shrub 
Density 
Dominant Sapling 
Shrub Species 
Ground 
Vegetation 
Cover 
Dominant Ground 
Vegetation Species  
  m
2
/ha tree/ha   % stems/ha   %   
High 14.7 208.3 Magnolia virginiana  416.7 Vaccinium arboreum  Polystichum acrostichoidies 
 8.4 183.3 Acer rubrum  375.0 Acer rubrum  Smilax rotundifolia 
 4.5 108.3 Nyssa aquatica  375.0 Magnolia virginiana  Achnatherum hymenoides 
 2.0 58.3 Liquidambar styraciflua  250.0 Nyssa aquatica  Mitchella repens 
 1.3 16.7 Fraxinus pennsylvanica      
Total 33.0 691.7  76.0 2125.0  53.3  
         
Medium 4.3 16.7 Pinus taeda  541.7 Nyssa aquatica  Polystichum acrostichoidies 
 3.5 191.7 Acer rubrum  541.7 Ilex vomitoria  Achnatherum hymenoides 
 3.4 191.7 Magnolia virginiana  500.0 Vaccinium arboreum  Smilax rotundifolia 
 3.2 150.0 Nyssa aquatica  458.3 Acer rubrum  Mitchella repens 
 2.2 16.7 Quercus nigra  458.3 Magnolia virginiana   
Total 19.5 683.3  65.0 3208.3  56.0  
         
Low 9.8 125.0 Magnolia virginiana  1916.7 Nyssa aquatica  Polystichum acrostichoidies 
 7.7 141.7 Nyssa aquatica  1541.7 Vaccinium arboreum  Smilax rotundifolia 
 7.7 75.0 Liquidambar styraciflua  291.7 Magnolia virginiana  Pteridium aquilinum 
 1.4 75.0 Acer rubrum  208.3 Acer rubrum  Mitchella repens 
 0.8 16.7 Quercus alba  166.7 Ilex opaca  Vitis rotundifolia 
Total 27.8 458.3   81.0 4208.3   68.0   
 
 
 
 
 
 
 
 
 
1
4
4
  
 
Table B.7. Dominant vegetation by species in descending order of average basal area, sapling shrub density, and percent ground 
vegetation cover found in three plots for each level of elevation at Private Property, Transect 3 in 2009. 
Elevation Basal 
Area 
Tree 
Density 
Dominant Tree Species Litter 
Cover 
Sapling 
Shrub 
Density 
Dominant Sapling 
Shrub Species 
Ground 
Vegetation 
Cover 
Dominant Ground 
Vegetation Species  
  m
2
/ha tree/ha   % stems/ha   %   
High 24.7 216.7 Pinus taeda  375.0 Ilex opaca  Vitis rotundifolia 
 2.5 16.7 Quercus falcata  375.0 Acer rubrum  Quercus alba 
 2.0 41.7 Liquidambar styraciflua  208.3 Ilex vomitoria  Mitchella repens 
 1.2 25.0 Quercus alba      
 0.4 33.3 Acer rubrum      
Total 31.2 391.7  80.7 1833.3  31.7  
         
Medium 7.0 158.3 Quercus nigra  791.7 Ilex opaca  Mitchella repens 
 6.9 200.0 Liquidambar styraciflua  458.3 Carpinus caroliniana  Saururus cernuus 
 3.4 66.7 Quercus alba  208.3 Juniperus virginiana  Quercus nigra 
 2.5 125.0 Ilex opaca  208.3 Vaccinium arboreum   
 0.9 50.0 Carpinus caroliniana  166.7 Ilex vomitoria   
Total 23.3 750.0  60.0 2375.0  15.0  
         
Low 11.4 66.7 Quercus nigra  666.7 Acer rubrum  Smilax rotundifolia 
 6.3 100.0 Liquidambar styraciflua  375.0 Carpinus caroliniana  Quercus nigra 
 1.6 41.7 Quercus alba  375.0 Ilex vomitoria  Callicarpa americana 
 1.2 8.3 Quercus falcata  291.7 Ilex opaca   
 0.5 25.0 Nyssa aquatica  291.7 Callicarpa americana   
Total 22.9 358.3   62.0 2833.3   34.7   
 
 
 
 
 
 
 
 
 
1
4
5
  
 
Table B.8. Dominant vegetation by species in descending order of average basal area, sapling shrub density, and percent ground 
vegetation cover found in three plots for each level of elevation at Private Property, Transect 4 in 2009. 
Elevation Basal 
Area 
Tree 
Density 
Dominant Tree Species Litter 
Cover 
Sapling 
Shrub 
Density 
Dominant Sapling 
Shrub Species 
Ground 
Vegetation 
Cover 
Dominant Ground 
Vegetation Species  
  m
2
/ha tree/ha   % stems/ha   %   
High 2.5 66.7 Quercus nigra  875.0 Ilex opaca  Mitchella repens 
 2.1 58.3 Liquidambar styraciflua  625.0 Carpinus caroliniana  Smilax rotundifolia 
 1.7 125.0 Carpinus caroliniana  291.7 Nyssa aquatica  Quercus nigra 
 1.6 83.3 Ilex opaca  291.7 Callicarpa americana  Ilex opaca 
 1.6 16.7 Quercus falcata     Liquidambar styraciflua 
Total 14.4 533.3  87.0 3208.3  8.7  
         
Medium 8.2 183.3 Liquidambar styraciflua  291.7 Carpinus caroliniana  Quercus phellos 
 7.5 183.3 Quercus nigra  291.7 Nyssa aquatica  Smilax rotundifolia 
 3.8 16.7 Pinus echinata  208.3 Cornus florida   
 2.6 16.7 Pinus taeda      
 1.2 75.0 Carpinus caroliniana      
Total 26.9 666.7  84.7 1583.3  5.3  
         
Low 9.3 125.0 Quercus nigra  833.3 Ilex opaca  Quercus nigra 
 8.7 108.3 Liquidambar styraciflua  791.7 Ilex vomitoria  Mitchella repens 
 4.3 66.7 Fraxinus pennsylvanica  375.0 Carpinus caroliniana  Smilax rotundifolia 
 1.5 58.3 Acer rubrum  333.3 Acer rubrum  Quercus phellos 
 1.5 50.0 Quercus sinuata      
Total 29.4 508.3   72.7 3166.7   16.3   
 
 
 
 
 
 
 
 
 
1
4
6
  
 
Table B.9. Dominant vegetation by species in descending order of average basal area, sapling shrub density, and percent ground 
vegetation cover found in three plots for each level of elevation at Hunt Club, Transect 1 in 2010. 
Elevatio
n 
Basal 
Area 
Tree 
Densit
y 
Dominant Tree 
Species 
Litter 
Cove
r 
Sapling 
Shrub 
Density 
Dominant Sapling 
Shrub Species 
Ground 
Vegetatio
n Cover 
Dominant Ground 
Vegetation Species 
 
  
m
2
/h
a 
tree/ha   % stems/h
a 
  %   
High 17.5 37.5 Pinus taeda 
 
375.0 Magnolia virginiana 21.8 Onoclea sensibilis 
 11.6 175.0 Magnolia virginiana 
 
312.5 Callicarpa americana 3.8 Vitis rotundifolia 
 
10.0 262.5 
Liquidambar 
styraciflua 
 
312.5 unknown-id pending 3.2 Magnolia virginiana 
 4.6 75.0 Nyssa sylvatica 
 
187.5 Acer rubrum 2.2 Acer rubrum 
 3.4 12.5 Quercus nigra 
 
125.0 Vaccinium arboreum 1.9 Achnatherum hymenoides 
Total 51.5 725.0 
 
71.3 1500.0 
 
45.0 
  
        Medium 5.5 87.5 Quercus nigra 
 
812.5 Vaccinium arboreum 12.5 Onoclea sensibilis 
 3.9 100.0 Magnolia virginiana 
 
750.0 Magnolia virginiana 9.9 Vitis rotundifolia 
 
3.4 75.0 
Liquidambar 
styraciflua 
 
312.5 Ilex opaca 8.6 Osmunda cinnamomea 
 3.3 62.5 Quercus alba 
 
125.0 Ligustrum sinense 3.3 Callicarpa americana 
 
2.7 12.5 Nyssa sylvatica 
 
125.0 
Liquidambar 
styraciflua 3.3 Cynodon dactylon 
Total 21.8 425.0 
 
61.9 2500.0 
 
48.8 
  
        Low 8.5 125.0 Magnolia virginiana 
 
2187.5 Ilex vomitoria 17.3 Onoclea sensibilis 
 
7.9 75.0 
Liquidambar 
styraciflua 
 
2062.5 Callicarpa americana 5.1 Callicarpa americana 
 5.1 50.0 Quercus nigra 
 
875.0 Ligustrum sinense 3.8 Osmunda cinnamomea 
 3.9 112.5 Acer rubrum 
 
437.5 Ilex opaca 3.5 Arisaema triphyllum 
 
0.6 12.5 unknown-id pending 
 
375.0 unknown-id pending 2.6 
Parthenocissus 
quinquefolia 
Total 26.2 462.5   66.3 6750.0   48.8   
 
 
 
 
1
4
7
  
 
Table B.10. Dominant vegetation by species in descending order of average basal area, sapling shrub density, and percent 
ground vegetation cover found in three plots for each level of elevation at Hunt Club, Transect 2 in 2010. 
Elevation Basal 
Area 
Tree 
Density 
Dominant Tree 
Species 
Litter 
Cover 
Sapling 
Shrub 
Density 
Dominant Sapling 
Shrub Species 
Ground 
Vegetation 
Cover 
Dominant Ground 
Vegetation Species  
  m
2
/ha tree/ha   % stems/ha   %   
High 8.2 100.0 Quercus alba 
 
416.7 Liquidambar styraciflua 6.8 Vitis rotundifolia 
 7.4 25.0 Pinus taeda 
 
333.3 Acer rubrum 6.0 Onoclea sensibilis 
 5.3 33.3 Quercus nigra 
 
291.7 Magnolia virginiana 4.8 Vaccinium arboreum 
 2.1 58.3 Magnolia virginiana 
 
250.0 unknown-id pending 2.8 Ilex opaca 
 1.8 75.0 Acer rubrum 
 
208.3 Ilex vomitoria 2.8 Osmunda cinnamomea 
Total 27.2 425.0 
 
87.1 2125.0 
 
34.6 
  
        Medium 15.4 58.3 Pinus taeda 
 
541.7 Magnolia virginiana 11.7 Onoclea sensibilis 
 6.6 50.0 Quercus nigra 
 
416.7 Acer rubrum 7.9 Vitis rotundifolia 
 3.1 150.0 Liquidambar styraciflua 
 
375.0 Ilex opaca 3.5 Mitchella repens 
 2.8 66.7 Quercus alba 
 
333.3 unknown-id pending 2.2 Forestiera acuminata 
 1.4 50.0 Magnolia virginiana 
   
1.2 Vaccinium arboreum 
Total 33.8 491.7 
 
82.9 2375.0 
 
51.3 
  
        Low 11.6 25.0 Pinus taeda 
 
458.3 Acer rubrum 9.9 Onoclea sensibilis 
 6.6 75.0 Quercus alba 
 
458.3 unknown-id pending 6.2 Vitis rotundifolia 
 2.4 41.7 Quercus nigra 
 
333.3 Ilex opaca 4.9 Vaccinium arboreum 
 1.6 58.3 Liquidambar styraciflua 
 
333.3 Ilex vomitoria 4.0 Mitchella repens 
 1.5 66.7 Acer rubrum 
 
208.3 Vaccinium arboreum 1.5 unknown-id pending 
Total 25.7 333.3   87.1 2541.7   45.0   
 
 
 
 
 
 
 
 
 
1
4
8
  
 
Table B.11. Dominant vegetation by species in descending order of average basal area, sapling shrub density, and percent 
ground vegetation cover found in three plots for each level of elevation at Hunt Club, Transect 4 in 2010. 
Elevation Basal 
Area 
Tree 
Density 
Dominant Tree 
Species 
Litter 
Cover 
Sapling 
Shrub 
Density 
Dominant Sapling 
Shrub Species 
Ground 
Vegetation 
Cover 
Dominant Ground 
Vegetation Species  
  m
2
/ha tree/ha   % stems/ha   %   
High 20.0 237.5 Pinus taeda 
 
1000.0 Ulmus americana 12.3 Quercus alba 
 1.3 62.5 Quercus nigra 
 
437.5 Diospyros virginiana 9.4 Ulmus americana 
 0.7 62.5 Quercus alba 
 
250.0 Quercus alba 7.5 Vitis rotundifolia 
 0.5 25.0 Nyssa sylvatica 
 
187.5 Prunus virginiana 5.7 Callicarpa americana 
 0.4 37.5 Liquidambar styraciflua 
 
187.5 Sassafras albidum 
  Total 24.9 562.5 
 
87.5 2687.5 
 
32.5 
  
        Medium 5.8 116.7 Quercus nigra 
 
833.3 Magnolia virginiana 7.6 Chasmanthium sessiloflora 
 3.6 41.7 Nyssa sylvatica 
 
708.3 Acer rubrum 5.9 Cynodon dactylon 
 1.7 41.7 Liquidambar styraciflua 
 
416.7 Vaccinium arboreum 3.0 Morella cerifera 
 1.7 16.7 Quercus alba 
 
291.7 Ulmus americana 2.5 Vaccinium arboreum 
 1.4 50.0 Magnolia virginiana 
 
291.7 Sassafras albidum 2.2 Asimina triloba 
Total 16.6 333.3 
 
51.3 4250.0 
 
44.6 
  
        Low 7.3 100.0 Quercus alba 
 
625.0 Ulmus americana 13.5 Vitis rotundifolia 
 5.1 75.0 Quercus nigra 
 
375.0 unknown-id pending 3.7 Magnolia virginiana 
 2.8 116.7 Liquidambar styraciflua 
 
333.3 Callicarpa americana 2.9 Elephantopus carolinianus 
 0.8 16.7 Ilex opaca 
   
2.2 Callicarpa americana 
 0.4 41.7 Carpinus caroliniana 
   
2.1 Carpinus caroliniana 
Total 17.6 400.0   71.7 2791.7   43.3   
 
 
 
 
 
 
 
 
 
1
4
9
  
 
Table B.12. Dominant vegetation by species in descending order of average basal area, sapling shrub density, and percent 
ground vegetation cover found in three plots for each level of elevation at Gas Pad transect in 2010. 
Elevation Basal 
Area 
Tree 
Density 
Dominant Tree 
Species 
Litter 
Cover 
Sapling 
Shrub 
Density 
Dominant Sapling 
Shrub Species 
Ground 
Vegetation 
Cover 
Dominant Ground 
Vegetation Species  
  m
2
/ha tree/ha   % stems/ha   %   
High 5.2 100.0 Magnolia virginiana 
 
1458.3 Ilex opaca 15.9 Mitchella repens 
 4.0 183.3 Liquidambar styraciflua 
 
1041.7 Carpinus caroliniana 4.3 Lolium perenne 
 3.9 50.0 Nyssa sylvatica 
 
125.0 Liquidambar styraciflua 2.4 Vaccinium arboreum 
 3.7 50.0 Quercus nigra 
 
125.0 Magnolia virginiana 1.9 Quercus nigra 
 2.6 8.3 Quercus sp. 
 
41.7 Juniperus virginiana 1.9 Smilax rotundifolia 
Total 22.8 616.7 
 
59.2 2916.7 
 
28.8 
  
        Medium 13.0 
 
Nyssa sylvatica 
 
1166.7 Ligustrum sinense 13.6 Onoclea sensibilis 
 5.7 
 
Magnolia virginiana 
 
833.3 Ilex opaca 5.1 Osmunda cinnamomea 
 2.5 
 
Acer rubrum 
 
416.7 Callicarpa americana 3.1 Achnatherum hymenoides 
 2.0 
 
Ilex opaca 
 
375.0 Carpinus caroliniana 2.5 Nyssa sylvatica 
 1.8 
 
Liquidambar styraciflua 
 
375.0 Vaccinium arboreum 2.3 Quercus nigra 
Total 25.5 450.0 
 
67.5 3416.7 
 
54.6 
  
        Low 9.9 
 
Quercus nigra 
 
2250.0 Ilex opaca 11.0 Mitchella repens 
 8.1 
 
Nyssa sylvatica 
 
250.0 Magnolia virginiana 5.2 Onoclea sensibilis 
 2.5 
 
Acer rubrum 
 
125.0 Callicarpa americana 5.0 Quercus nigra 
 2.2 
 
Magnolia virginiana 
 
125.0 Liquidambar styraciflua 4.4 Lolium perenne 
 1.8 
 
Carpinus caroliniana 
   
2.4 Vitis rotundifolia 
Total 26.7 450.0   58.8 3000.0   34.6   
 
 
 
 
 
 
 
 
 
1
5
0
  
 
Table B.13. Dominant vegetation by species in descending order of average basal area, sapling shrub density, and percent 
ground vegetation cover found in three plots for each level of elevation at Private Property, Transect 1 in 2010. 
Elevation Basal 
Area 
Tree 
Density 
Dominant Tree Species Litter 
Cover 
Sapling 
Shrub 
Density 
Dominant Sapling 
Shrub Species 
Ground 
Vegetation 
Cover 
Dominant Ground 
Vegetation Species  
  m
2
/ha tree/ha   % stems/ha   %   
High 9.0 58.3 Pinus taeda 
 
541.7 Ilex opaca 4.9 Mitchella repens 
 5.2 50.0 Quercus nigra 
 
375.0 Carpinus caroliniana 4.9 Onoclea sensibilis 
 3.6 41.7 Liquidambar styraciflua 
 
125.0 Liquidambar styraciflua 4.3 Smilax rotundifolia 
 2.8 41.7 Carpinus caroliniana 
 
125.0 Nyssa aquatica 2.8 Ilex opaca 
 2.3 16.7 Quercus alba 
   
2.8 Osmunda cinnamomea 
Total 27.5 400.0 
 
62.5 1416.7 
 
20.0 
  
        Medium 8.3 58.3 Quercus nigra 
 
375.0 Magnolia virginiana 5.6 Lolium perenne 
 4.1 58.3 Liquidambar styraciflua 
 
291.7 Carpinus caroliniana 5.0 Vitis rotundifolia 
 4.1 75.0 Nyssa sylvatica 
 
250.0 Liquidambar styraciflua 3.9 Liquidambar styraciflua 
 3.7 75.0 Acer rubrum 
 
250.0 Ilex opaca 3.9 Quercus alba 
 3.5 16.7 Quercus alba 
   
3.3 Nyssa sylvatica 
Total 28.5 383.3 
 
37.1 1250.0 
 
24.2 
  
        Low 7.9 83.3 Nyssa sylvatica 
 
1125.0 Vaccinium arboreum 17.9 Onoclea sensibilis 
 5.5 108.3 Liquidambar styracfilua 
 
458.3 Acer rubrum 3.8 Osmunda cinnamomea 
 4.7 100.0 Acer rubrum 
 
416.7 Magnolia virginiana 2.5 Lolium perenne 
 2.7 83.3 Magnolia virginiana 
 
416.7 Liquidambar styraciflua 2.3 Phytolacca americana 
 2.5 75.0 Quercus nigra 
 
208.3 Nyssa aquatica 1.6 Nyssa aquatica 
Total 25.7 458.3   37.9 3083.3   55.0   
 
 
 
 
 
 
 
 
 
1
5
1
  
 
Table B.14. Dominant vegetation by species in descending order of average basal area, sapling shrub density, and percent 
ground vegetation cover found in three plots for each level of elevation at Private Property, Transect 2 in 2010. 
Elevation Basal 
Area 
Tree 
Density 
Dominant Tree 
Species 
Litter 
Cover 
Sapling 
Shrub 
Density 
Dominant Sapling 
Shrub Species 
Ground 
Vegetation 
Cover 
Dominant Ground 
Vegetation Species  
  m
2
/ha tree/ha   % stems/ha   %   
High 8.5 291.7 Magnolia virginiana 
 
750.0 Nyssa aquatica 18.2 Onoclea sensibilis 
 7.3 241.7 Acer rubrum 
 
500.0 Magnolia virginiana 3.4 Achnatherum hymenoides 
 4.4 91.7 Nyssa sylvatica 
 
291.7 Liquidambar styraciflua 2.7 Vitis rotundifolia 
 1.7 25.0 Liquidambar styraciflua 
 
291.7 Diospyros virginiana 2.5 Nyssa aquatica 
 1.2 25.0 Nyssa aquatica 
 
250.0 Ilex opaca 1.7 Magnolia virginiana 
Total 25.4 775.0 
 
53.8 2291.7 
 
28.8 
  
        Medium 8.1 200.0 Nyssa sylvatica 
 
791.7 Vaccinium arboreum 27.0 Onoclea sensibilis 
 6.6 141.7 Magnolia virginiana 
 
708.3 Nyssa aquatica 1.9 Achnatherum hymenoides 
 5.6 25.0 Pinus taeda 
 
458.3 Ilex opaca 0.8 Magnolia virginiana 
 3.1 116.7 Acer rubrum 
 
375.0 Liquidambar styraciflua 0.7 Osmunda cinnamomea 
 1.9 8.3 Quercus nigra 
 
208.3 Acer rubrum 0.7 Nyssa aquatica 
Total 27.7 608.3 
 
66.3 2958.3 
 
63.3 
  
        Low 10.4 125.0 Magnolia virginiana 
 
1041.7 Vaccinium arboreum 20.1 Onoclea sensibilis 
 5.4 66.7 Nyssa sylvatica 
 
375.0 Nyssa aquatica 3.5 Osmunda cinnamomea 
 4.2 75.0 Nyssa aquatica 
 
250.0 Ilex opaca 2.4 Smilax rotundifolia 
 2.8 25.0 Quercus nigra 
   
1.6 Nyssa aquatica 
 2.0 58.3 Acer rubrum 
   
1.5 Magnolia virginiana 
Total 27.3 391.7   70.8 2291.7   62.9   
 
 
 
 
 
 
 
 
 
1
5
2
  
 
Table B.15. Dominant vegetation by species in descending order of average basal area, sapling shrub density, and percent 
ground vegetation cover found in three plots for each level of elevation at Private Property, Transect 3 in 2010. 
Elevation Basal 
Area 
Tree 
Density 
Dominant Tree Species Litter 
Cover 
Sapling 
Shrub 
Density 
Dominant Sapling 
Shrub Species 
Ground 
Vegetation 
Cover 
Dominant Ground 
Vegetation Species  
  m
2
/ha tree/ha   % stems/ha   %   
High 2.7 50.0 Quercus nigra 
 
1041.7 Carpinus caroliniana 10.9 Mitchella repens 
 1.9 133.3 Carpinus caroliniana 
 
750.0 Ilex opaca 5.8 Smilax rotundifolia 
 1.7 41.7 Liquidambar styraciflua 
 
208.3 Liquidambar styraciflua 4.3 Callicarpa americana 
 1.5 58.3 Acer rubrum 
 
83.3 Juniperus virginiana 2.9 Liquidambar styraciflua 
 1.5 41.7 Quercus alba 
 
41.7 Quercus alba 2.9 Ilex opaca 
Total 13.4 441.7 
 
71.7 2125.0 
 
18.8 
  
        Medium 6.2 125.0 Quercus nigra 
 
791.7 Carpinus caroliniana 10.0 Mitchella repens 
 4.2 133.3 Liquidambar styraciflua 
 
666.7 Ilex opaca 4.2 Smilax glauca 
 3.0 100.0 Acer rubrum 
 
208.3 Acer rubrum 2.5 Ilex opaca 
 2.9 150.0 Ilex opaca 
 
166.7 Liquidambar styraciflua 2.2 Smilax tamnoides 
 2.3 58.3 Quercus alba 
 
125.0 Vaccinium arboreum 
  Total 20.9 733.3 
 
62.6 2166.7 
 
27.5 
  
        Low 9.7 83.3 Quercus nigra 
 
875.0 Ilex opaca 13.5 Mitchella repens 
 5.1 91.7 Quercus alba 
 
708.3 Carpinus caroliniana 4.1 Vaccinium arboreum 
 2.7 58.3 Acer rubrum 
 
291.7 Vaccinium arboreum 2.9 Vitis rotundifolia 
 2.7 33.3 Liquidambar styraciflua 
 
125.0 Liquidambar styraciflua 2.9 Quercus nigra 
 1.8 41.7 Nyssa sylvatica 
 
125.0 Nyssa sylvatica 2.0 Smilax glauca 
Total 25.8 450.0   70.8 2416.7   24.2   
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Table B.16. Dominant vegetation by species in descending order of average basal area, sapling shrub density, and percent 
ground vegetation cover found in three plots for each level of elevation at Private Property, Transect 4 in 2010. 
Elevation Basal 
Area 
Tree 
Density 
Dominant Tree 
Species 
Litter 
Cover 
Sapling 
Shrub 
Density 
Dominant Sapling 
Shrub Species 
Ground 
Vegetation 
Cover 
Dominant Ground 
Vegetation Species  
  m
2
/ha tree/ha   % stems/ha   %   
High 29.7 258.3 Pinus taeda 
 
416.7 Ulmus sp. 24.6 Vitis rotundifolia 
 2.1 50.0 Liquidambar styraciflua 
 
291.7 Acer rubrum 2.1 Smilax glauca 
 1.6 8.3 Juniperus virginiana 
 
291.7 Ilex opaca 1.7 Carya sp. 
 1.1 25.0 Quercus alba 
 
166.7 Cornus florida 1.0 Quercus nigra 
 0.5 33.3 Acer rubrum 
 
125.0 Carpinus caroliniana 1.0 Smilax rotundifolia 
Total 35.7 416.7 
 
87.1 1666.7 
 
46.7 
  
        Medium 9.2 233.3 Quercus nigra 
 
375.0 Chionanthus virginica 7.2 Smilax rotundifolia 
 6.7 183.3 Liquidambar styraciflua 
 
333.3 Carpinus caroliniana 6.4 Quercus nigra 
 6.0 25.0 Pinus taeda 
 
250.0 Ilex opaca 3.3 Cynodon dactylon 
 1.7 66.7 Acer rubrum 
 
208.3 Callicarpa americana 
   1.4 83.3 Carpinus caroliniana 
 
208.3 Cornus florida 
  Total 26.7 666.7 
 
57.1 1750.0 
 
12.9 
  
        Low 13.9 83.3 Quercus nigra 
 
625.0 Acer rubrum 9.1 Foresteria acuminata 
 5.5 91.7 Liquidambar styraciflua 
 
291.7 Ilex opaca 6.6 Toxicodendron radicans 
 1.8 50.0 Quercus alba 
 
250.0 Carpinus caroliniana 3.5 Ligustrum sinense 
 1.0 50.0 Acer rubrum 
 
166.7 Liquidambar styraciflua 3.3 Quercus nigra 
 0.3 16.7 Nyssa sylvatica 
     Total 23.3 358.3   51.7 1916.7   43.3   
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APPENDIX C 
RESULTS FROM LINE-INTERCEPT SAMPLING 
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Table C.1. Intercept length, percent cover, and percent composition of tree species that 
intersected Hunt Cub, Transect 1 in 2010. 
Transect: HCT1L2 Date: 13-Sep-10 Examiner: 
SCC AND 
PG 
Line Length 192.4 ft Elevation high Page 1 of 3 
Species 
Total Length Covered 
(ft) 
% Cover 
% 
Compositi
on 
Ilex opaca 14.4 7.48 5.14 
Liquidambar styraciflua 79.1 41.11 28.22 
Magnolia virginiana 52.9 27.49 18.87 
Pinus taeda 5.3 2.75 1.89 
Quercus nigra 41.7 21.67 14.88 
Nyssa sylvatica 53.1 27.60 18.94 
Acer rubrum 33.8 17.57 12.06 
Total   145.69   
Transect: HCT1L2 Date: 13-Sep-10 Examiner: 
SCC AND 
PG 
Line Length 192.4 ft Elevation medium Page 2 of 3 
Species 
Total Length Covered 
(ft) 
% Cover 
% 
Compositi
on 
Ilex opaca 4 2.08 1.76 
Liquidambar styraciflua 10.2 5.30 4.48 
Magnolia virginiana 33.2 17.26 14.59 
Pinus taeda 48.2 25.05 21.18 
Quercus nigra 28 14.55 12.30 
Nyssa sylvatica 25.6 13.31 11.25 
Acer rubrum 78.4 40.75 34.45 
Total   118.30   
Transect: HCT1L2 Date: 13-Sep-10 Examiner: 
SCC AND 
PG 
Line Length 192.4 ft Elevation low Page 3 of 3 
Species 
Total Length Covered 
(ft) 
% Cover 
% 
Compositi
on 
Ilex opaca 2.5 1.30 0.72 
Liquidambar styraciflua 27.5 14.29 7.95 
Magnolia virginiana 60.9 31.65 17.60 
Quercus nigra 45.3 23.54 13.09 
Nyssa sylvatica 33 17.15 9.54 
Acer rubrum 101.3 52.65 29.28 
Quercus alba 75.5 39.24 21.82 
Total   179.83   
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Table C.2. Intercept length, percent cover, and percent composition of sapling/shrub species that 
intersected Hunt Cub, Transect 1 in 2010. 
Transect: HCT1L2 Date: 13-Sep-10 Examiner: SCC AND PG 
Line Length 192.4 ft Elevation high Page 1 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Ilex opaca 14.1 7.33 14.61 
Liquidambar styraciflua 10.5 5.46 10.88 
Magnolia virginiana 7.5 3.90 7.77 
Acer rubrum 1 0.52 1.04 
Vaccinium arkansanum 8.7 4.52 9.02 
Callicarpa americana 14.6 7.59 15.13 
unk 1 16.4 8.52 16.99 
Ilex vomitoria 3.7 1.92 3.83 
Juniperus virginiana 10 5.20 10.36 
Wisteria sp. 0.8 0.42 0.83 
unk 2 7.9 4.11 8.19 
unk 3 1.3 0.68 1.35 
Total   50.16   
Transect: HCT1L2 Date: 13-Sep-10 Examiner: SCC AND PG 
Line Length 192.4 ft Elevation medium Page 2 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Liquidambar styraciflua 6.7 3.48 15.76 
Magnolia virginiana 5 2.60 11.76 
Acer rubrum 4 2.08 9.41 
Callicarpa americana 8.2 4.26 19.29 
Ilex vomitoria 2.2 1.14 5.18 
unk 9 7.9 4.11 18.59 
Vaccinium arboreum 5 2.60 11.76 
Ligustrum sinense 3.5 1.82 8.24 
Total   22.09   
Transect: HCT1L2 Date: 13-Sep-10 Examiner: SCC AND PG 
Line Length 192.4 ft Elevation low Page 3 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Ilex opaca 8.7 4.52 4.90 
Magnolia virginiana 21.6 11.23 12.17 
Nyssa sylvatica 5.3 2.75 2.99 
Acer rubrum 35.6 18.50 20.06 
Quercus alba 8.5 4.42 4.79 
Callicarpa americana 4.9 2.55 2.76 
Ilex vomitoria 3.4 1.77 1.92 
unk 3 5.9 3.07 3.32 
unk 9 55.9 29.05 31.49 
Vaccinium arboreum 21.4 11.12 12.06 
Ligustrum sinense 3.3 1.72 1.86 
unk 10 3 1.56 1.69 
Total   92.26   
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Table C.3. Intercept length, percent cover, and percent composition of ground vegetation species 
that intersected Hunt Cub, Transect 1 in 2010. 
Transect: HCT1L2 Date: 13-Sep-10 Examiner: SCC AND PG 
Line Length 192.4 ft Elevation high Page 1 of 3 
Species 
Total Length Covered 
(ft) 
% Cover 
% 
Composition 
Ilex opaca 0.3 0.16 0.28 
Quercus nigra 0.1 0.05 0.09 
Wisteria sp. 0.5 0.26 0.47 
unk 3 5.1 2.65 4.82 
unk 9 2.5 1.30 2.37 
Vaccinium arboreum 0.9 0.47 0.85 
Vitis rotundifolia 32.7 17.00 30.94 
Onoclea sensibilus 44.5 23.13 42.10 
Osmunda cinnamomea 9.8 5.09 9.27 
unk 4 grass 7.8 4.05 7.38 
Mitchella repens 0.8 0.42 0.76 
unk 8 0.3 0.16 0.28 
Quercus marilandica 0.4 0.21 0.38 
Total   54.94   
Transect: HCT1L2 Date: 13-Sep-10 Examiner: SCC AND PG 
Line Length 192.4 ft Elevation medium Page 2 of 3 
Species 
Total Length Covered 
(ft) 
% Cover 
% 
Composition 
Magnolia virginiana 2.4 1.25 2.52 
Quercus nigra 0.5 0.26 0.53 
Vaccinium arkansanum 0.3 0.16 0.32 
Ilex vomitoria 0.6 0.31 0.63 
unk 3 1.3 0.68 1.37 
unk 9 1.9 0.99 2.00 
Vaccinium arboreum 0.8 0.42 0.84 
unk 10 0.8 0.42 0.84 
Vitis rotundifolia 17.3 8.99 18.17 
Onoclea sensibilus 16.6 8.63 17.44 
Osmunda cinnamomea 25.3 13.15 26.58 
Ambrosia sp. 0.3 0.16 0.32 
Chasmanthium sessiloflora 0.4 0.21 0.42 
unk 6 vine 0.6 0.31 0.63 
Smilax rotundifolia 0.3 0.16 0.32 
Mitchella repens 22.7 11.80 23.84 
Lolium perenne 2.6 1.35 2.73 
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Table C.3, Continued 
Species 
Total Length 
Covered (ft) 
% Cover % Composition 
Magnolia virginiana 2.4 1.25 2.52 
Quercus nigra 0.5 0.26 0.53 
Vaccinium arkansanum 0.3 0.16 0.32 
Ilex vomitoria 0.6 0.31 0.63 
unk 3 1.3 0.68 1.37 
unk 9 1.9 0.99 2.00 
Vaccinium arboreum 0.8 0.42 0.84 
unk 10 0.8 0.42 0.84 
Vitis rotundifolia 17.3 8.99 18.17 
Onoclea sensibilus 16.6 8.63 17.44 
Osmunda cinnamomea 25.3 13.15 26.58 
Ambrosia sp. 0.3 0.16 0.32 
Chasmanthium sessiloflora 0.4 0.21 0.42 
unk 6 vine 0.6 0.31 0.63 
Smilax rotundifolia 0.3 0.16 0.32 
Mitchella repens 22.7 11.80 23.84 
Lolium perenne 2.6 1.35 2.73 
Species 
Total Length 
Covered (ft) 
% Cover % Composition 
unk 8 0.2 0.10 0.21 
Quercus marilandica 0.3 0.16 0.32 
Total   49.48   
Transect: HCT1L2 Date: 13-Sep-10 Examiner: SCC AND PG 
Line Length 192.4 ft Elevation low Page 3 of 3 
Species 
Total Length 
Covered (ft) 
% Cover % Composition 
Callicarpa americana 1.2 0.62 1.30 
unk 1 0.6 0.31 0.65 
Ilex vomitoria 1.2 0.62 1.30 
Wisteria sp. 4.8 2.49 5.21 
unk 2 0.8 0.42 0.87 
unk 3 1.2 0.62 1.30 
Vaccinium arboreum 1.1 0.57 1.19 
Ligustrum sinense 1 0.52 1.08 
Vitis rotundifolia 18.7 9.72 20.28 
Onoclea sensibilus 38.7 20.11 41.97 
Solidago sp. 1.1 0.57 1.19 
Osmunda cinnamomea 1.8 0.94 1.95 
unk 4 grass 3.6 1.87 3.90 
Morus sp. 0.2 0.10 0.22 
Unknown 5 vine 1 0.52 1.08 
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Table C.3, Continued 
Species 
Total Length 
Covered (ft) 
% Cover % Composition 
Achnatherum hymenoides 9.2 4.78 9.98 
Chasmanthium sessiloflora 4.7 2.44 5.10 
unk 6 vine 0.1 0.05 0.11 
Smilax rotundifolia 0.4 0.21 0.43 
unk 7 0.8 0.42 0.87 
Total   47.92   
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Table C.4. Intercept length, percent cover, and percent composition of tree species that 
intersected Hunt Cub, Transect 4 in 2010. 
Transect: HC T4 L2 Date: 7-Oct-10 Examiner: 
SCC, PG, 
DD 
Line Length 414.4 ft Elevation high Page 1 of 3 
Species 
Total Length Covered 
(ft) 
% Cover 
% 
Compositi
on 
Quercus stellata 28.9 6.97 11.25 
Sassafras albidum 12.2 2.94 4.75 
Ulmus alata 15.2 3.67 5.91 
Quercus nigra 42 10.14 16.34 
Ostrya virginiana 17.4 4.20 6.77 
Quercus alba 51.5 12.43 20.04 
Pinus taeda 22.1 5.33 8.60 
unk 11 19 4.58 7.39 
Celtis laevigata 12 2.90 4.67 
unk 12 6.9 1.67 2.68 
Liquidambar styraciflua 26.7 6.44 10.39 
unk 14 3.1 0.75 1.21 
Total   62.02   
Transect: HC T4 L2 Date: 7-Oct-10 Examiner: 
SCC, PG, 
DD 
Line Length 414.4 ft Elevation medium Page 2 of 3 
Species 
Total Length Covered 
(ft) 
% Cover 
% 
Compositi
on 
Quercus stellata 23 5.55 6.94 
Sassafras albidum 5.8 1.40 1.75 
Quercus nigra 30.1 7.26 9.09 
Ostrya virginiana 19 4.58 5.73 
Quercus alba 35.7 8.61 10.78 
Pinus taeda 81.3 19.62 24.54 
Celtis laevigata 23.3 5.62 7.03 
Liquidambar styraciflua 13.9 3.35 4.20 
Ulmus crassifolia 27.9 6.73 8.42 
unk C 18.1 4.37 5.46 
Quercus pagoda 1.6 0.39 0.48 
Carpinus caroliniana 51.6 12.45 15.58 
Total   79.95   
Transect: HC T4 L2 Date: 7-Oct-10 Examiner: 
SCC, PG, 
DD 
Line Length 414.4 ft Elevation low Page 3 of 3 
Species 
Total Length Covered 
(ft) 
% Cover 
% 
Compositi
on 
Quercus nigra 134.8 32.53 23.02 
Quercus alba 147.9 35.69 25.26 
Liquidambar styraciflua 53.4 12.89 9.12 
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Table C.4, Continued 
Species Total Length Covered (ft) % Cover % Composition 
Carpinus caroliniana 23.4 5.65 4.00 
Magnolia virginiana 86.5 20.87 14.77 
Nyssa sylvatica 116.8 28.19 19.95 
unk I 16 3.86 2.73 
Fagus grandifolia 4 0.97 0.68 
Acer rubrum 2.7 0.65 0.46 
Total   141.29   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
162
  
Table C.5. Intercept length, percent cover, and percent composition of sapling/shrub species that 
intersected Hunt Cub, Transect 4 in 2010. 
Transect: HC T4 L2 Date: 7-Oct-10 Examiner: SCC, PG, DD 
Line Length 414.4 ft Elevation high Page 1 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Quercus marilandica 2.1 0.51 0.79 
Quercus alba 3.4 0.82 1.27 
Ilex vomitoria 3.8 0.92 1.42 
unk 13 10.1 2.44 3.78 
Sassafras albidum 47.6 11.49 17.81 
Juglans nigra 6.9 1.67 2.58 
Celtis laevigata 33.5 8.08 12.53 
Vaccinium arboreum 109 26.30 40.78 
Quercus nigra 8.9 2.15 3.33 
Ostrya virginiana 9.5 2.29 3.55 
Quercus stellata 7.5 1.81 2.81 
unk 7 3.4 0.82 1.27 
unk 10 7.9 1.91 2.96 
Callicarpa americana 13.7 3.31 5.13 
Total   64.50   
Transect: HC T4 L2 Date: 7-Oct-10 Examiner: SCC, PG, DD 
Line Length 414.4 ft Elevation medium Page 2 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Ilex vomitoria 1.1 0.27 0.30 
Sassafras albidum 23.7 5.72 6.40 
Juglans nigra 5.4 1.30 1.46 
Celtis laevigata 7 1.69 1.89 
Vaccinium arboreum 111 26.79 29.95 
Ostrya virginiana 2 0.48 0.54 
Quercus stellata 1.5 0.36 0.40 
unk 7 26.4 6.37 7.12 
unk 10 14.2 3.43 3.83 
Callicarpa americana 57 13.75 15.38 
Crataegus marshallii 21.9 5.28 5.91 
unk A 4.8 1.16 1.30 
unk B 14.8 3.57 3.99 
unk C 1.2 0.29 0.32 
Ligustrum sinense 1.3 0.31 0.35 
Zanthoxylum hirsutum 14.6 3.52 3.94 
unk E 4.2 1.01 1.13 
Ulmus alata 2.7 0.65 0.73 
unk F 10.9 2.63 2.94 
Carpinus caroliniana 20.6 4.97 5.56 
Quercus phellos 2.4 0.58 0.65 
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Table C.5, Continued 
Species Total Length Covered (ft) % Cover % Composition 
Ulmus rubra 15 3.62 4.05 
unk G 2.5 0.60 0.67 
Ilex opaca 4.4 1.06 1.19 
Total   89.43   
Transect: HC T4 L2 Date: 7-Oct-10 Examiner: SCC, PG, DD 
Line Length 414.4 ft Elevation low Page 3 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Quercus alba 18.3 4.42 7.49 
Sassafras albidum 16.5 3.98 6.76 
Vaccinium arboreum 12.4 2.99 5.08 
Quercus stellata 10.7 2.58 4.38 
Callicarpa americana 18.1 4.37 7.41 
Carpinus caroliniana 56.8 13.71 23.26 
Ulmus rubra 2 0.48 0.82 
Ilex opaca 10.8 2.61 4.42 
Acer rubrum 18.7 4.51 7.66 
unk H 2.6 0.63 1.06 
Magnolia virginiana 7.8 1.88 3.19 
unk 1 3.4 0.82 1.39 
Liquidambar styraciflua 25 6.03 10.24 
Vaccinium arkansanum 18.8 4.54 7.70 
Carya sp. 8.2 1.98 3.36 
Prunus serotina 12.6 3.04 5.16 
Nyssa sylvatica 1.5 0.36 0.61 
Total   58.93   
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Table C.6. Intercept length, percent cover, and percent composition of ground vegetation species 
that intersected Hunt Cub, Transect 4 in 2010. 
Transect: HC T4 L2 Date: 7-Oct-10 Examiner: SCC, PG, DD 
Line Length 414.4 ft Elevation high Page 1 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Vitis rotundifolia 16 3.86 18.60 
Smilax laurifolia 5.8 1.40 6.74 
Quercus alba 2.2 0.53 2.56 
Callicarpa americana 3.9 0.94 4.53 
Cyperus esculentus 4.2 1.01 4.88 
unk 1 1.9 0.46 2.21 
unk 2 6.9 1.67 8.02 
Panicum sp. 9.7 2.34 11.28 
unk 3 5.1 1.23 5.93 
Chasmanthium sessiloflora 2.1 0.51 2.44 
Oxalis violacea 0.2 0.05 0.23 
Paspalum notatum 1.5 0.36 1.74 
unk 4 0.5 0.12 0.58 
unk 5 0.5 0.12 0.58 
Vaccinium arboreum 3.2 0.77 3.72 
Smilax rotundifolia 0.3 0.07 0.35 
Lolium perenne 3.9 0.94 4.53 
unk 6 0.8 0.19 0.93 
Liquidambar styraciflua 2.3 0.56 2.67 
Sassafras albidum 0.9 0.22 1.05 
Quercus nigra 0.6 0.14 0.70 
Ostrya virginiana 0.3 0.07 0.35 
Sapium sebiferum 0.5 0.12 0.58 
Cnidoscolus texanus 1.3 0.31 1.51 
Ilex vomitoria 4.9 1.18 5.70 
Pinus taeda 1.6 0.39 1.86 
Quercus marilandica 0.5 0.12 0.58 
unk 7 0.1 0.02 0.12 
Eragrostis spectabilis 1 0.24 1.16 
Bignonia capreolata 0.5 0.12 0.58 
Ambrosia artemisiifolia 0.9 0.22 1.05 
unk 8 grass 0.3 0.07 0.35 
Rubus arvensis 0.5 0.12 0.58 
unk 9 1.1 0.27 1.28 
Total   20.75   
Transect: HC T4 L2 Date: 7-Oct-10 Examiner: SCC, PG, DD 
Line Length 414.4 ft Elevation medium Page 2 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Vitis rotundifolia 9 2.17 9.37 
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Table C.6, Continued 
Species Total Length Covered (ft) % Cover % Composition 
Smilax laurifolia 9.8 2.36 10.20 
Quercus alba 2.3 0.56 2.39 
Callicarpa americana 2.5 0.60 2.60 
Chasmanthium sessiloflora 7.9 1.91 8.22 
Vaccinium arboreum 6 1.45 6.24 
Smilax rotundifolia 4 0.97 4.16 
Lolium perenne 10.2 2.46 10.61 
Sassafras albidum 1.6 0.39 1.66 
Quercus nigra 1.5 0.36 1.56 
Ostrya virginiana 0.2 0.05 0.21 
Cnidoscolus texanus 2.2 0.53 2.29 
Ilex vomitoria 2 0.48 2.08 
Eragrostis spectabilis 1.8 0.43 1.87 
Bignonia capreolata 25.1 6.06 26.12 
Rubus arvensis 0.2 0.05 0.21 
Celtis laevigata 0.3 0.07 0.31 
Pteridium aquilinum 0.2 0.05 0.21 
Crataegus marshallii 2.4 0.58 2.50 
Quercus laevis 0.2 0.05 0.21 
Ulmus rubra 0.3 0.07 0.31 
Berchemia scandens 0.3 0.07 0.31 
Prunus serotina 1.8 0.43 1.87 
Mitchella repens 1 0.24 1.04 
Toxicodendron radicans 0.5 0.12 0.52 
Carpinus caroliniana 2.8 0.68 2.91 
Total   23.19   
Transect: HC T4 L2 Date: 7-Oct-10 Examiner: SCC, PG, DD 
Line Length 414.4 ft Elevation low Page 3 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Vitis rotundifolia 0.3 0.07 0.30 
Smilax laurifolia 3 0.72 2.99 
Callicarpa americana 2 0.48 2.00 
Chasmanthium sessiloflora 4.3 1.04 4.29 
Vaccinium arboreum 0.3 0.07 0.30 
Smilax rotundifolia 0.7 0.17 0.70 
Sassafras albidum 0.5 0.12 0.50 
Quercus nigra 1.6 0.39 1.60 
Pinus taeda 1 0.24 1.00 
Quercus marilandica 2.4 0.58 2.40 
unk 8 grass 1 0.24 1.00 
Rubus arvensis 0.2 0.05 0.20 
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Table C.6, Continued 
Species Total Length Covered (ft) % Cover % Composition 
Vaccinium arkansanum 2 0.48 2.00 
Berchemia scandens 1.5 0.36 1.50 
Prunus serotina 6.2 1.50 6.19 
unk 2 0.5 0.12 0.50 
Magnolia virginiana 7.5 1.81 7.49 
Nyssa sylvatica 1.6 0.39 1.60 
Onoclea sensibilis 21.4 5.16 21.36 
Morella cerifera 0.4 0.10 0.40 
Achnatherum hymenoides 2.3 0.56 2.30 
Mitchella repens 29.9 7.22 29.84 
Carpinus caroliniana 2.2 0.53 2.20 
Acer rubrum 2.3 0.56 2.30 
Ilex opaca 3.9 0.94 3.89 
Clematis virginiana 1.2 0.29 1.20 
Total   24.18   
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Table C.7. Intercept length, percent cover, and percent composition of tree species that 
intersected Gas Pad transect in 2010. 
Transect: GP L3 Date: 24-25 SEP 10 Examiner: SCC, PG, WJ 
Line Length 174.7 ft Elevation high Page 1 of 3 
Species 
Total Length 
Covered (ft) 
% Cover % Composition 
Carpinus caroliniana 52 29.77 13.09 
Acer rubrum 60.9 34.86 15.32 
Liquidambar styraciflua 37.7 21.58 9.49 
Magnolia virginiana 59.5 34.06 14.97 
Quercus nigra 95 54.38 23.91 
Nyssa sylvatica 38 21.75 9.56 
Ulmus crassifolia 14 8.01 3.52 
Juglans nigra 40.3 23.07 10.14 
Total   227.48   
Transect: GP L3 Date: 24-25 SEP 10 Examiner: SCC, PG, WJ 
Line Length 174.7 ft Elevation medium Page 2 of 3 
Species 
Total Length 
Covered (ft) 
% Cover % Composition 
Carpinus caroliniana 78 44.65 34.77 
Acer rubrum 7.5 4.29 3.34 
Liquidambar styraciflua 58.1 33.26 25.90 
Magnolia virginiana 29.1 16.66 12.97 
Ilex opaca 17.1 9.79 7.62 
Quercus nigra 15.5 8.87 6.91 
Nyssa sylvatica 19 10.88 8.47 
Total   128.39   
Transect: GP L3 Date: 24-25 SEP 10 Examiner: SCC, PG, WJ 
Line Length 174.7 ft Elevation low Page 3 of 3 
Species 
Total Length 
Covered (ft) 
% Cover % Composition 
Liquidambar styraciflua 46.9 26.85 32.52 
Ilex opaca 46.1 26.39 31.97 
Nyssa sylvatica 51.2 29.31 35.51 
Total   82.54   
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Table C.8. Intercept length, percent cover, and percent composition of sapling/shrub species that 
intersected Gas Pad transect in 2010 
Transect: GP L3 Date: 24-25 SEP 10 Examiner: SCC, PG, WJ 
Line Length 174.7 ft Elevation high Page 1 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Quercus nigra 1.1 0.63 0.65 
Ilex opaca 6.6 3.78 3.87 
Quercus alba 5.1 2.92 2.99 
Carpinus caroliniana 97.7 55.92 57.34 
Ilex vomitoria 6.4 3.66 3.76 
Juniperus virginiana 11.7 6.70 6.87 
Callicarpa americana 7 4.01 4.11 
unk 2 3.4 1.95 2.00 
Ligustrum sinense 24.2 13.85 14.20 
unk 7 6 3.43 3.52 
Quercus marilandica 1.2 0.69 0.70 
Total   97.54   
Transect: GP L3 Date: 24-25 SEP 10 Examiner: SCC, PG, WJ 
Line Length 174.7 ft Elevation medium Page 2 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Quercus nigra 6.3 3.61 4.36 
Ilex opaca 51.6 29.54 35.68 
Quercus alba 7.7 4.41 5.33 
Carpinus caroliniana 73.9 42.30 51.11 
Liquidambar styraciflua 3.5 2.00 2.42 
Ilex vomitoria 1.6 0.92 1.11 
Total   82.77   
Transect: GP L3 Date: 24-25 SEP 10 Examiner: SCC, PG, WJ 
Line Length 174.7 ft Elevation low Page 3 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Ilex opaca 74 42.36 68.14 
Carpinus caroliniana 31.5 18.03 29.01 
Ligustrum sinense 3.1 1.77 2.85 
Total   62.16   
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Table C.9. Intercept length, percent cover, and percent composition of ground vegetation species 
that intersected Gas Pad transect in 2010. 
Transect: GP L3 Date: 
24-25 
SEP 10 Examiner: SCC, PG, WJ 
Line 
Length 174.7 ft Elevation high Page 1 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Mitchella repens 97.2 55.64 70.74 
Callicarpa americana 1.2 0.69 0.87 
Carpinus caroliniana 5.6 3.21 4.08 
Lolium perenne 6.7 3.84 4.88 
Vitis rotundifolia 3.7 2.12 2.69 
Rubus arvensis 0.6 0.34 0.44 
Quercus nigra 2.9 1.66 2.11 
Bignonia capreolata 8.9 5.09 6.48 
Ilex vomitoria 3.9 2.23 2.84 
Vaccinium arkansanum 0.3 0.17 0.22 
unk 1 0.3 0.17 0.22 
Cyperus esculentus 0.6 0.34 0.44 
Asimina triloba 0.6 0.34 0.44 
unk 2 1.2 0.69 0.87 
Quercus marilandica 0.3 0.17 0.22 
Toxicodendron radicans 0.3 0.17 0.22 
unk 3 0.4 0.23 0.29 
Smilax glauca 0.1 0.06 0.07 
Eragrostis spectabilis 0.9 0.52 0.66 
Chasmanthium sessiloflora 1.4 0.80 1.02 
Smilax bona-nox 0.3 0.17 0.22 
Total   78.65   
Transect: GP L3 Date: 
24-25 
SEP 10 Examiner: SCC, PG, WJ 
Line 
Length 174.7 ft Elevation medium Page 2 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Lolium perenne 5.6 3.21 7.01 
Quercus nigra 1.9 1.09 2.38 
Bignonia capreolata 2.3 1.32 2.88 
Ilex vomitoria 0.2 0.11 0.25 
Quercus marilandica 1.8 1.03 2.25 
Eragrostis spectabilis 2.1 1.20 2.63 
Chasmanthium sessiloflora 3.6 2.06 4.51 
Smilax rotundifolia 1.6 0.92 2.00 
Ilex opaca 2.5 1.43 3.13 
Acer rubrum 0.6 0.34 0.75 
unk 5 0.4 0.23 0.50 
Parthenocissus quinquefolia 1.1 0.63 1.38 
Pteridium aquilinum 1.5 0.86 1.88 
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Table C.9, Continued 
Species 
Total Length 
Covered (ft) 
% Cover % Composition 
unk 6 1.2 0.69 1.50 
Osmunda cinnamomea 13.3 7.61 16.65 
Onoclea sensibilis 37.6 21.52 47.06 
unk 7 2.6 1.49 3.25 
Total   45.74   
Transect: GP L3 Date: 24-25 SEP 10 Examiner: SCC, PG, WJ 
Line Length 174.7 ft Elevation low Page 3 of 3 
Species 
Total Length 
Covered (ft) 
% Cover % Composition 
Mitchella repens 2.8 1.60 2.99 
Lolium perenne 12.2 6.98 13.01 
Vitis rotundifolia 22.9 13.11 24.41 
Quercus nigra 2.9 1.66 3.09 
Bignonia capreolata 0.8 0.46 0.85 
Quercus marilandica 1.3 0.74 1.39 
Chasmanthium sessiloflora 4.3 2.46 4.58 
Smilax rotundifolia 1.3 0.74 1.39 
Ilex opaca 2.1 1.20 2.24 
Acer rubrum 0.7 0.40 0.75 
unk 5 0.7 0.40 0.75 
Pteridium aquilinum 7.8 4.46 8.32 
Osmunda cinnamomea 2 1.14 2.13 
Onoclea sensibilis 11.3 6.47 12.05 
Ligustrum sinense 1.8 1.03 1.92 
unk 7 0.8 0.46 0.85 
unk B 7.5 4.29 8.00 
unk C 3.9 2.23 4.16 
Campsis radicans 2.9 1.66 3.09 
unk E 2.7 1.55 2.88 
Prunus serotina 1.1 0.63 1.17 
Total   53.69   
 
 
 
 
 
 
 
 
 
 
 
 
171
  
Table C.10. Intercept length, percent cover, and percent composition of tree species that 
intersected Private Property, Transect 1 in 2010. 
Transect: PP T1L2 Date: 16-20 AUG 2010 Examiner: scc, pg, bb, and wj 
Line Length 438.2 ft Elevation high Page 1 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Quercus nigra 359.4 82.02 34.19 
Acer rubrum 120.4 27.48 11.45 
Ilex opaca 49.6 11.32 4.72 
Carpinus caroliniana 36.2 8.26 3.44 
Carya tomentosa 15.5 3.54 1.47 
Diospyros virginiana 18.5 4.22 1.76 
Magnolia virginiana 65.7 14.99 6.25 
Liquidambar styraciflua 113.9 25.99 10.83 
Nyssa sylvatica 34 7.76 3.23 
Quercus stellata 18.2 4.15 1.73 
Juniperus virginiana 11.5 2.62 1.09 
Fraxinus pennsylvanica 68.5 15.63 6.52 
Quercus marilandica 11.9 2.72 1.13 
Pinus taeda 49.4 11.27 4.70 
unk big leaf 6.9 1.57 0.66 
Ulmus americana 15.8 3.61 1.50 
Quercus alba 20.1 4.59 1.91 
Quercus phellos 3.9 0.89 0.37 
Ulmus alata 21.4 4.88 2.04 
Carya texana 10.5 2.40 1.00 
Total   239.91   
Transect: PP T1L2 Date: 16-20 AUG 2010 Examiner: scc, pg, bb, and wj 
Line Length 438.2 ft Elevation medium Page 2 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Quercus nigra 126.6 28.89 21.01 
Acer rubrum 83 18.94 13.78 
Carpinus caroliniana 41 9.36 6.80 
Liquidambar styraciflua 123.6 28.21 20.51 
Nyssa sylvatica 123.2 28.12 20.45 
Pinus taeda 1.3 0.30 0.22 
Magnolia virginiana 103.8 23.69 17.23 
Total   137.49   
Transect: PP T1L2 Date: 16-20 AUG 2010 Examiner: scc, pg, bb, and wj 
Line Length 438.2 ft Elevation low Page 3 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Acer rubrum 117.7 26.86 76.88 
Nyssa sylvatica 4.4 1.00 2.87 
Pinus taeda 14.5 3.31 9.47 
Quercus alba 16.5 3.77 10.78 
Total   34.94   
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Table C.11. Intercept length, percent cover, and percent composition of sapling/shrub species 
that intersected Private Property, Transect 1 in 2010. 
Transect: PP T1L2 Date: 16-20 AUG 2010 Examiner: scc, pg, bb, and wj 
Line Length 438.2 ft Elevation high Page 1 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Quercus nigra 11.6 2.65 2.54 
Callicarpa americana 5.2 1.19 1.14 
Acer rubrum 36.9 8.42 8.08 
Ilex opaca 30.2 6.89 6.62 
Ilex vomitoria 13.6 3.10 2.98 
Carpinus caroliniana 203.1 46.35 44.49 
Diospyros virginiana 19.1 4.36 4.18 
Vaccinium arboreum 2.7 0.62 0.59 
Vaccinium arkansanum 4.7 1.07 1.03 
Cory rhododendron 4.7 1.07 1.03 
Magnolia virginiana 17.4 3.97 3.81 
Liquidambar styraciflua 26.5 6.05 5.81 
Nyssa sylvatica 16.4 3.74 3.59 
unk 2 8.5 1.94 1.86 
Juniperus virginiana 11.8 2.69 2.58 
Morella cerifera 10.1 2.30 2.21 
Quercus alba 4.8 1.10 1.05 
Ligustrum sinense 0.2 0.05 0.04 
Quercus falcata 29 6.62 6.35 
Total   104.18   
Transect: PP T1L2 Date: 16-20 AUG 2010 Examiner: scc, pg, bb, and wj 
Line Length 438.2 ft Elevation medium Page 2 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Callicarpa americana 5.3 1.21 2.38 
Acer rubrum 18.7 4.27 8.41 
Ilex opaca 78.6 17.94 35.36 
Ilex vomitoria 6 1.37 2.70 
Carpinus caroliniana 35.4 8.08 15.92 
Vaccinium arboreum 29.7 6.78 13.36 
Magnolia virginiana 22.6 5.16 10.17 
Sapium sebifera 26 5.93 11.70 
Total   50.73   
Transect: PP T1L2 Date: 16-20 AUG 2010 Examiner: scc, pg, bb, and wj 
Line Length 438.2 ft Elevation low Page 3 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Ilex opaca 40.2 9.17 100.00 
Total   9.17   
173
  
Table C.12. Intercept length, percent cover, and percent composition of ground vegetation 
species that intersected Private Property, Transect 1 in 2010. 
Transect: PP T1L2 Date: 16-20 AUG 2010 Examiner: scc, pg, bb, and wj 
Line Length 438.2 ft Elevation high Page 1 of 3 
Species 
Total Length 
Covered (ft) 
% Cover % Composition 
Smilax rotundifolia 5.5 1.26 5.47 
unk 1 and grass 1 1.5 0.34 1.49 
Smilax glauca 2.6 0.59 2.59 
Quercus nigra 3.3 0.75 3.28 
Bignonia capreolata 1.8 0.41 1.79 
Mitchella repens 1.4 0.32 1.39 
Callicarpa americana 0.2 0.05 0.20 
Acer rubrum 7.7 1.76 7.66 
Ilex opaca 1.6 0.37 1.59 
Vitis rotundifolia 0.9 0.21 0.90 
Ilex vomitoria 1.3 0.30 1.29 
Carpinus caroliniana 4.2 0.96 4.18 
Carya tomentosa 1.1 0.25 1.09 
Diospyros virginiana 1.1 0.25 1.09 
Lolium perenne 1.6 0.37 1.59 
Onoclea sensibilus 11.2 2.56 11.14 
Vaccinium arboreum 5.4 1.23 5.37 
Achnatherum hymenoides 0.6 0.14 0.60 
unk 5 0.3 0.07 0.30 
Chasmanthium sessiloflora 27.2 6.21 27.06 
Pannicum sp. 0.5 0.11 0.50 
Pteridium aquilinum 0.4 0.09 0.40 
Vaccinium arkansanum 0.9 0.21 0.90 
Cory rhododendron 2.3 0.52 2.29 
unk 3 0.2 0.05 0.20 
Osmunda cinnamomea 15.7 3.58 15.62 
Total   22.93   
Transect: PP T1L2 Date: 16-20 AUG 2010 Examiner: scc, pg, bb, and wj 
Line Length 438.2 ft Elevation medium Page 2 of 3 
Species 
Total Length 
Covered (ft) 
% Cover % Composition 
Smilax rotundifolia 3.2 0.73 1.28 
unk 1 and grass 1 72.7 16.59 29.00 
Smilax glauca 1.6 0.37 0.64 
Quercus nigra 7.5 1.71 2.99 
Bignonia capreolata 0.3 0.07 0.12 
Mitchella repens 1.3 0.30 0.52 
Callicarpa americana 3.5 0.80 1.40 
Acer rubrum 4.4 1.00 1.76 
Ilex opaca 2.7 0.62 1.08 
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Table C.12, Continued 
Species 
Total Length 
Covered (ft) 
% Cover % Composition 
Vitis rotundifolia 6.1 1.39 2.43 
Ilex vomitoria 0.7 0.16 0.28 
Carpinus caroliniana 9 2.05 3.59 
Diospyros virginiana 0.9 0.21 0.36 
Lolium perenne 0.4 0.09 0.16 
Onoclea sensibilus 31.2 7.12 12.45 
Vaccinium arboreum 5.3 1.21 2.11 
Achnatherum hymenoides 1.7 0.39 0.68 
Chasmanthium sessiloflora 13.5 3.08 5.38 
Cory rhododendron 9.7 2.21 3.87 
Magnolia virginiana 0.4 0.09 0.16 
Liquidambar styraciflua 5 1.14 1.99 
Nyssa sylvatica 0.6 0.14 0.24 
Osmunda cinnamomea 7.3 1.67 2.91 
Quercus stellata 0.4 0.09 0.16 
Ambrosia sp. 18.9 4.31 7.54 
Vigna luteola 1.1 0.25 0.44 
unk 2 0.9 0.21 0.36 
Eupatorium capillifolium 24.4 5.57 9.73 
Rhexia virginica 2.7 0.62 1.08 
Eragrostis spectabilis 3.5 0.80 1.40 
unk 4 high line 2.8 0.64 1.12 
unk 5 high mint 2.9 0.66 1.16 
Lonicera japonica 0.2 0.05 0.08 
Rubus arvensis 0.5 0.11 0.20 
Morus rubra 0.4 0.09 0.16 
unk 7 vine 3 0.68 1.20 
Total   57.21   
Transect: PP T1L2 Date: 16-20 AUG 2010 Examiner: scc, pg, bb, and wj 
Line Length 438.2 ft Elevation low Page 3 of 3 
Species 
Total Length 
Covered (ft) 
% Cover % Composition 
Smilax rotundifolia 11.9 2.72 3.90 
unk 1 and grass 1 89.2 20.36 29.25 
Smilax glauca 0.4 0.09 0.13 
Quercus nigra 4.9 1.12 1.61 
Mitchella repens 0.6 0.14 0.20 
Acer rubrum 0.8 0.18 0.26 
Vitis rotundifolia 28 6.39 9.18 
Ilex vomitoria 0.4 0.09 0.13 
Achnatherum hymenoides 0.2 0.05 0.07 
Chasmanthium sessiloflora 36.6 8.35 12.00 
Magnolia virginiana 1.2 0.27 0.39 
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Table C.12, Continued 
Species 
Total Length 
Covered (ft) 
% Cover % Composition 
Quercus sinuata 0.9 0.21 0.30 
Liquidambar styraciflua 3.5 0.80 1.15 
Quercus stellata 6.4 1.46 2.10 
Ambrosia sp. 9.4 2.15 3.08 
Vigna luteola 0.2 0.05 0.07 
Eupatorium capillifolium 51.1 11.66 16.75 
Rhexia virginica 5.8 1.32 1.90 
Eragrostis spectabilis 17.4 3.97 5.70 
unk 5 high mint 14.6 3.33 4.79 
Rubus arvensis 0.9 0.21 0.30 
Solidago sp. 0.9 0.21 0.30 
Lespedeza sp. 3.7 0.84 1.21 
unk 8 grass 1 0.23 0.33 
Smilax laurifolia 1.8 0.41 0.59 
unk 9 1.1 0.25 0.36 
unk 10 12.1 2.76 3.97 
Total   69.60   
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Table C.13. Intercept length, percent cover, and percent composition of tree species that 
intersected Private Property, Transect 2 in 2010. 
Transect: PP T2 L2 Date: 18-19 AUG 10 Examiner: SCC, PG, WJ, BB 
Line Length 326.5 ft Elevation high Page 1 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Ilex opaca 0.9 0.28 1.16 
Liquidambar styraciflua 46.4 14.21 60.03 
Juglans nigra 4.5 1.38 5.82 
Styrax americanus 19 5.82 24.58 
Quercus falcata 6.5 1.99 8.41 
Total   23.68   
Transect: PP T2 L2 Date: 18-19 AUG 10 Examiner: SCC, PG, WJ, BB 
Line Length 326.5 ft Elevation medium Page 2 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Ilex opaca 17.9 5.48 4.20 
Carpinus caroliniana 53.8 16.48 12.62 
Nyssa sylvatica 55.3 16.94 12.98 
Acer rubrum 74 22.66 17.36 
Liquidambar styraciflua 7.9 2.42 1.85 
Quercus falcata 37.4 11.45 8.78 
Quercus alba 45.5 13.94 10.68 
Quercus nigra 15.4 4.72 3.61 
Pinus echinata 22.1 6.77 5.19 
Pinus taeda 30.5 9.34 7.16 
Magnolia virginiana 66.4 20.34 15.58 
Total   130.54   
Transect: PP T2 L2 Date: 18-19 AUG 10 Examiner: SCC, PG, WJ, BB 
Line Length 326.5 ft Elevation low Page 3 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Nyssa sylvatica 18.1 5.54 18.62 
Acer rubrum 7.2 2.21 7.41 
Quercus alba 3 0.92 3.09 
Quercus nigra 11.4 3.49 11.73 
Magnolia virginiana 57.5 17.61 59.16 
Total   29.77   
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Table C.14. Intercept length, percent cover, and percent composition of sapling/shrub species 
that intersected Private Property, Transect 2 in 2010. 
Transect: PP T2 L2 Date: 18-19 AUG 10 Examiner: SCC, PG, WJ, BB 
Line Length 326.5 ft Elevation high Page 1 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Ilex opaca 117.4 35.96 63.12 
Callicarpa americana 3.5 1.07 1.88 
Cornus florida 1.7 0.52 0.91 
Carpinus caroliniana 63.4 19.42 34.09 
Total   56.97   
Transect: PP T2 L2 Date: 18-19 AUG 10 Examiner: SCC, PG, WJ, BB 
Line Length 326.5 ft Elevation medium Page 2 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Nyssa sylvatica 12.1 3.71 35.69 
Acer rubrum 21.8 6.68 64.31 
Total   10.38   
Transect: PP T2 L2 Date: 18-19 AUG 10 Examiner: SCC, PG, WJ, BB 
Line Length 326.5 ft Elevation low Page 3 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Nyssa sylvatica 10.8 3.31 13.81 
Acer rubrum 8.2 2.51 10.49 
Liquidambar styraciflua 16.5 5.05 21.10 
Styrax americanus 13.6 4.17 17.39 
Vaccinium arboreum 24.6 7.53 31.46 
Quercus nigra 2.5 0.77 3.20 
Persea palustris 2 0.61 2.56 
Total   23.95   
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Table C.15. Intercept length, percent cover, and percent composition of ground vegetation 
species that intersected Private Property, Transect 2 in 2010. 
Transect: PP T2 L2 Date: 18-19 AUG 10 Examiner: SCC, PG, WJ, BB 
Line Length 326.5 ft Elevation high Page 1 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Ilex opaca 4.7 1.44 8.09 
Callicarpa americana 0.6 0.18 1.03 
Quercus nigra 0.6 0.18 1.03 
Magnolia virginiana 0.2 0.06 0.34 
Asimina triloba 1.7 0.52 2.93 
Smilax tamnoides 0.5 0.15 0.86 
Smilax glauca 1.6 0.49 2.75 
Vitis rotundifolia 4.3 1.32 7.40 
Smilax rotundifolia 1.1 0.34 1.89 
Mitchella repens 41.9 12.83 72.12 
Bignonia capreolata 0.6 0.18 1.03 
Sassafras albidum 0.3 0.09 0.52 
Total   17.79   
Transect: PP T2 L2 Date: 18-19 AUG 10 Examiner: SCC, PG, WJ, BB 
Line Length 326.5 ft Elevation medium Page 2 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Ilex opaca 1 0.31 0.48 
Quercus nigra 1.9 0.58 0.90 
Smilax tamnoides 0.1 0.03 0.05 
Smilax glauca 0.1 0.03 0.05 
Vitis rotundifolia 0.3 0.09 0.14 
Mitchella repens 0.3 0.09 0.14 
unk 7 77.8 23.83 37.01 
Schizachyrium scoparium 2.1 0.64 1.00 
Eupatorium capillifolium 15.7 4.81 7.47 
Rhexia virginica 7.9 2.42 3.76 
Eragrostis spectabilis 29.7 9.10 14.13 
Solidago sp. 2.6 0.80 1.24 
unk I (numeral) 4.9 1.50 2.33 
Lolium perenne 14.3 4.38 6.80 
unk A 3.4 1.04 1.62 
unk II 10.1 3.09 4.80 
Osmunda cinnamomea 0.5 0.15 0.24 
Smilax laurifolia 11.2 3.43 5.33 
unk IV 2.1 0.64 1.00 
Achnatherum hymenoides 2.5 0.77 1.19 
Eleocharis sp. 15.8 4.84 7.52 
unk VI 1.8 0.55 0.86 
unk D 3.2 0.98 1.52 
Rubus arvensis 0.9 0.28 0.43 
Total   64.38   
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Table C.15, Continued 
Transect: PP T2 L2 Date: 18-19 AUG 10 Examiner: SCC, PG, WJ, BB 
Line Length 326.5 ft Elevation low Page 3 of 3 
Species 
Total Length Covered 
(ft) 
% Cover % Composition 
Carpinus caroliniana 1.3 0.40 1.01 
Vaccinium arboreum 3.5 1.07 2.71 
Osmunda cinnamomea 12.4 3.80 9.60 
Achnatherum hymenoides 6.9 2.11 5.34 
Onoclea sensibilus 78.7 24.10 60.91 
Pteridium aquilinum 0.3 0.09 0.23 
Morella cerifera 15.4 4.72 11.92 
Prunus serotina 3 0.92 2.32 
Catalpa bignonioides 2.5 0.77 1.93 
Chasmanthium sessiloflora 2.1 0.64 1.63 
Rhododendron 
oblongifolium 3.1 0.95 2.40 
Total   39.57   
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Table C.16. Intercept length, percent cover, and percent composition of tree species that 
intersected Private Property, Transect 3 in 2010. 
Transect: PP T3 L3 Date: 27-Sep-10 Examiner: SCC, PG, WJ 
Line Length 599.6 ft Elevation high Page 1 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Pinus taeda 214.8 35.82 19.78 
Fagus grandifolia 26.8 4.47 2.47 
Juglans nigra 72.6 12.11 6.68 
Alnus sp. 54.1 9.02 4.98 
Ulmus crassifolia 88.7 14.79 8.17 
Liquidambar styraciflua 134.2 22.38 12.35 
Acer rubrum 49.7 8.29 4.58 
Cornus florida 36.8 6.14 3.39 
Quercus falcata 63.1 10.52 5.81 
Carpinus caroliniana 111.6 18.61 10.27 
Sassafras albidum 15.1 2.52 1.39 
Quercus alba 27.9 4.65 2.57 
Ilex opaca 17.5 2.92 1.61 
Quercus nigra 164.3 27.40 15.13 
Nyssa sylvatica 9 1.50 0.83 
Total   181.15   
Transect: PP T3 L3 Date: 27-Sep-10 Examiner: SCC, PG, WJ 
Line Length 599.6 ft Elevation medium Page 2 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Pinus taeda 61.4 10.24 4.94 
Juglans nigra 44 7.34 3.54 
Ulmus crassifolia 2.2 0.37 0.18 
Liquidambar styraciflua 211.1 35.21 17.00 
Acer rubrum 43.5 7.25 3.50 
Quercus falcata 110.8 18.48 8.92 
Carpinus caroliniana 149.6 24.95 12.05 
Quercus alba 113.2 18.88 9.12 
Ilex opaca 72.7 12.12 5.85 
Quercus stellata 22.4 3.74 1.80 
Juniperus virginiana 7 1.17 0.56 
Quercus pagoda 82.7 13.79 6.66 
Quercus nigra 222.9 37.17 17.95 
Nyssa sylvatica 81.4 13.58 6.55 
Magnolia virginiana 17 2.84 1.37 
Total   207.12   
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Table C.16, Continued 
Transect: PP T3 L3 Date: 27-Sep-10 Examiner: SCC, PG, WJ 
Line Length 599.6 ft Elevation low Page 3 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Liquidambar styraciflua 212.9 35.51 28.05 
Quercus falcata 51 8.51 6.72 
Carpinus caroliniana 188.1 31.37 24.79 
Quercus alba 100.2 16.71 13.20 
Ilex opaca 66.9 11.16 8.82 
Quercus nigra 139.8 23.32 18.42 
Total   126.57   
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Table C.17. Intercept length, percent cover, and percent composition of sapling/shrub species 
that intersected Private Property, Transect 3 in 2010. 
Transect: PP T3 L3 Date: 27-Sep-10 Examiner: SCC, PG, WJ 
Line Length 599.6 ft Elevation high Page 1 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Callicarpa americana 38.2 6.37 19.51 
Carpinus caroliniana 43.6 7.27 22.27 
Vaccinium arkansanum 9.8 1.63 5.01 
Ilex vomitoria 8.4 1.40 4.29 
Cornus florida 31.4 5.24 16.04 
Liquidambar styraciflua 5.5 0.92 2.81 
Sassafras albidum 1.6 0.27 0.82 
Diospyros virginiana 9.3 1.55 4.75 
Juniperus virginiana 4 0.67 2.04 
unk 1 9.1 1.52 4.65 
Ilex opaca 34.9 5.82 17.82 
Total   32.66   
Transect: PP T3 L3 Date: 27-Sep-10 Examiner: SCC, PG, WJ 
Line Length 599.6 ft Elevation medium Page 2 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Callicarpa americana 26.4 4.40 4.49 
Carpinus caroliniana 147.1 24.53 25.01 
Ilex vomitoria 19 3.17 3.23 
Cornus florida 96.5 16.09 16.41 
Liquidambar styraciflua 29.8 4.97 5.07 
Sassafras albidum 12.7 2.12 2.16 
Juniperus virginiana 29.2 4.87 4.96 
Ilex opaca 77.7 12.96 13.21 
Ligustrum sinense 16.4 2.74 2.79 
Quercus alba 54.8 9.14 9.32 
Acer rubrum 19 3.17 3.23 
Ulmus crassifolia 31.6 5.27 5.37 
Juglans nigra 10.8 1.80 1.84 
Prunus serotina 17.2 2.87 2.92 
Total   98.10   
Transect: PP T3 L3 Date: 27-Sep-10 Examiner: SCC, PG, WJ 
Line Length 599.6 ft Elevation low Page 3 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Carpinus caroliniana 122.2 20.38 32.46 
Liquidambar styraciflua 37.2 6.20 9.88 
Ilex opaca 50.8 8.47 13.49 
Acer rubrum 40.3 6.72 10.70 
Juglans nigra 26.9 4.49 7.14 
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Table C.17, Continued 
Species Total Length Covered (ft) % Cover % Composition 
Nyssa sylvatica 64.6 10.77 17.16 
Quercus phellos 10 1.67 2.66 
Ulmus americana 17 2.84 4.52 
Ulmus alata 7.5 1.25 1.99 
Total   62.79   
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Table C.18. Intercept length, percent cover, and percent composition of ground vegetation 
species that intersected Private Property, Transect 3 in 2010. 
Transect: PP T3 L3 Date: 27-Sep-10 Examiner: SCC, PG, WJ 
Line Length 599.6 ft Elevation high Page 1 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Quercus marilandica 1.4 0.23 1.77 
Quercus nigra 1.1 0.18 1.39 
Carya sp. 1 0.17 1.27 
Pteridium aquilinum 0.8 0.13 1.01 
Ligustrum sinense 0.2 0.03 0.25 
Toxicodendron radicans 3.4 0.57 4.30 
Mitchella repens 3.8 0.63 4.81 
Ilex opaca 4.1 0.68 5.19 
Vaccinium arkansanum 3.8 0.63 4.81 
Ilex vomitoria 3 0.50 3.80 
Carpinus caroliniana 10.8 1.80 13.67 
Ulmus rubra 0.4 0.07 0.51 
Quercus alba 4.1 0.68 5.19 
Smilax rotundifolia 2.6 0.43 3.29 
Callicarpa americana 5.1 0.85 6.46 
Vitis rotundifolia 24.7 4.12 31.27 
Smilax bona-nox 2.1 0.35 2.66 
Sassafras albidum 0.6 0.10 0.76 
Vaccinium arboreum 1.8 0.30 2.28 
Clematis virginiana 2.7 0.45 3.42 
vine grass 0.3 0.05 0.38 
Diospyros virginiana 0.3 0.05 0.38 
Smilax tamnoides 0.7 0.12 0.89 
Rubus arvensis 0.2 0.03 0.25 
Total   13.18   
Transect: PP T3 L3 Date: 27-Sep-10 Examiner: SCC, PG, WJ 
Line Length 599.6 ft Elevation medium Page 2 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Quercus nigra 6.7 1.12 1.67 
Mitchella repens 1.5 0.25 0.37 
Ilex opaca 2.4 0.40 0.60 
Smilax rotundifolia 7 1.17 1.75 
Callicarpa americana 10.1 1.68 2.52 
Vitis rotundifolia 42.2 7.04 10.52 
Clematis virginiana 6 1.00 1.50 
vine grass 0.1 0.02 0.02 
Diospyros virginiana 3.3 0.55 0.82 
Acer rubrum 1.9 0.32 0.47 
Rubus arvensis 10.8 1.80 2.69 
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Table C.18, Continued 
Species Total Length Covered (ft) % Cover % Composition 
Lolium perenne 40 6.67 9.97 
Berchemia scandens 0.4 0.07 0.10 
Smilax glauca 1.5 0.25 0.37 
Chasmanthium sessiloflora 4.1 0.68 1.02 
Smilax laurifolia 0.4 0.07 0.10 
Bignonia capreolata 0.2 0.03 0.05 
unk 3 2.2 0.37 0.55 
unk 4 1.2 0.20 0.30 
unk 1 0.2 0.03 0.05 
unk 5 0.8 0.13 0.20 
Liquidambar styraciflua 2.2 0.37 0.55 
unk 2 71.9 11.99 17.93 
Schizachyrium scoparium 19.8 3.30 4.94 
unk A 4.5 0.75 1.12 
Ambrosia artemisiifolia 5.5 0.92 1.37 
unk B 2.1 0.35 0.52 
Solidago sp. 38.9 6.49 9.70 
Sorghum halepense 19 3.17 4.74 
Elymus virginicus 3.4 0.57 0.85 
Vigna unguiculata 4.2 0.70 1.05 
Eupatorium capillifolium 21.5 3.59 5.36 
Lonicera sempervirens 5.3 0.88 1.32 
unk C 14.8 2.47 3.69 
Croton argyranthemus 6.5 1.08 1.62 
unk 3 23.3 3.89 5.81 
Betula nigra 3.3 0.55 0.82 
unk 7 9.8 1.63 2.44 
unk 4 2.1 0.35 0.52 
Total   66.89   
Transect: PP T3 L3 Date: 27-Sep-10 Examiner: SCC, PG, WJ 
Line Length 599.6 ft Elevation low Page 3 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Quercus marilandica 3.7 0.62 1.05 
Quercus nigra 9.5 1.58 2.70 
Ligustrum sinense 0.8 0.13 0.23 
Toxicodendron radicans 1.8 0.30 0.51 
Mitchella repens 20 3.34 5.68 
Ilex opaca 0.6 0.10 0.17 
Vaccinium arkansanum 2.5 0.42 0.71 
Ilex vomitoria 0.9 0.15 0.26 
Carpinus caroliniana 2 0.33 0.57 
Ulmus rubra 0.8 0.13 0.23 
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Table C.18, Continued 
Species Total Length Covered (ft) % Cover % Composition 
Quercus alba 3.9 0.65 1.11 
Smilax rotundifolia 3.9 0.65 1.11 
Callicarpa americana 0.3 0.05 0.09 
Vitis rotundifolia 18.8 3.14 5.33 
Smilax bona-nox 0.2 0.03 0.06 
Clematis virginiana 10.7 1.78 3.04 
Diospyros virginiana 0.3 0.05 0.09 
Acer rubrum 1.2 0.20 0.34 
Rubus arvensis 1.2 0.20 0.34 
Lolium perenne 14.2 2.37 4.03 
Chasmanthium sessiloflora 20.2 3.37 5.73 
Smilax laurifolia 0.5 0.08 0.14 
Bignonia capreolata 0.8 0.13 0.23 
Prunus serotina 0.1 0.02 0.03 
Liquidambar styraciflua 1 0.17 0.28 
Achnatherum hymenoides 232.5 38.78 65.98 
Total   58.77   
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Table C.19. Intercept length, percent cover, and percent composition of tree species that 
intersected Private Property, Transect 4 in 2010. 
Transect: PP T4 L2 Date: 10-Sep-10 Examiner: SCC, PG, WJ. YL 
Line Length 460 ft Elevation high Page 1 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Liquidambar styraciflua 18.1 3.93 2.29 
Magnolia virginiana 24 5.22 3.04 
Quercus nigra 107.9 23.46 13.68 
Quercus pagoda 44 9.57 5.58 
Fagus grandifolia 124.4 27.04 15.77 
Ilex opaca 192.6 41.87 24.41 
Acer rubrum 47.5 10.33 6.02 
Quercus alba 141.6 30.78 17.95 
Carpinus caroliniana 77.8 16.91 9.86 
Quercus texana 11 2.39 1.39 
Total   171.50   
Transect: PP T4 L2 Date: 10-Sep-10 Examiner: SCC, PG, WJ. YL 
Line Length 460 ft Elevation medium Page 2 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Pinus taeda 23.3 5.07 3.82 
Liquidambar styraciflua 91.8 19.96 15.03 
Quercus nigra 88.6 19.26 14.51 
Cornus florida 10.5 2.28 1.72 
Ilex opaca 24.7 5.37 4.05 
Acer rubrum 74.2 16.13 12.15 
Quercus alba 191 41.52 31.28 
Carpinus caroliniana 60.4 13.13 9.89 
Juniperus virginiana 3.6 0.78 0.59 
Quercus laevis 17.8 3.87 2.92 
Carya sp. 17.5 3.80 2.87 
Ulmus sp. 7.2 1.57 1.18 
Total   132.74   
Transect: PP T4 L2 Date: 10-Sep-10 Examiner: SCC, PG, WJ. YL 
Line Length 460 ft Elevation low Page 3 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Liquidambar styraciflua 11.5 2.50 2.14 
Quercus nigra 66.4 14.43 12.33 
Cornus florida 12 2.61 2.23 
Ilex opaca 108 23.48 20.05 
Acer rubrum 14 3.04 2.60 
Quercus alba 92.1 20.02 17.10 
Carpinus caroliniana 156.1 33.93 28.98 
Quercus laevis 75 16.30 13.92 
Ulmus sp. 3.5 0.76 0.65 
Total   117.09   
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Table C.20. Intercept length, percent cover, and percent composition of sapling/shrub species 
that intersected Private Property, Transect 4 in 2010. 
Transect: PP T4 L2 Date: 10-Sep-10 Examiner: SCC, PG, WJ. YL 
Line Length 460 ft Elevation high Page 1 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Magnolia virginiana 2.5 0.54 1.20 
Ilex opaca 63.6 13.83 30.65 
Callicarpa americana 5.6 1.22 2.70 
Carpinus caroliniana 79.4 17.26 38.27 
Acer rubrum 34.2 7.43 16.48 
Liquidambar styraciflua 17.8 3.87 8.58 
Sassafras albidum 1.9 0.41 0.92 
Ilex vomitoria 2.5 0.54 1.20 
Total   45.11   
Transect: PP T4 L2 Date: 10-Sep-10 Examiner: SCC, PG, WJ. YL 
Line Length 460 ft Elevation medium Page 2 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Ilex opaca 37.7 8.20 19.03 
Carpinus caroliniana 124.9 27.15 63.05 
Acer rubrum 28 6.09 14.13 
Juniperus virginiana 4.4 0.96 2.22 
unk 1 3.1 0.67 1.56 
Total   43.07   
Transect: PP T4 L2 Date: 10-Sep-10 Examiner: SCC, PG, WJ. YL 
Line Length 460 ft Elevation low Page 3 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Carpinus caroliniana 80.9 17.59 74.56 
Liquidambar styraciflua 5.9 1.28 5.44 
Quercus alba 11.1 2.41 10.23 
Ligustrum sinense 7 1.52 6.45 
Carya sp. 3.6 0.78 3.32 
Total   23.59   
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Table C.21. Intercept length, percent cover, and percent composition of ground vegetation 
species that intersected Private Property, Transect 4 in 2010. 
Transect: PP T4 L2 Date: 10-Sep-10 Examiner: SCC, PG, WJ. YL 
Line Length 460 ft Elevation high Page 1 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Smilax rotundifolia 1.7 0.37 1.87 
Carpinus caroliniana 4.1 0.89 4.52 
Mitchella repens 46 10.00 50.72 
Ligustrum sinense 0.1 0.02 0.11 
Juniperus virginiana 1.1 0.24 1.21 
unk 1 5.3 1.15 5.84 
Vaccinium arkansanum 2.1 0.46 2.32 
Smilax glauca 0.4 0.09 0.44 
Callicarpa americana 0.3 0.07 0.33 
Quercus alba 1.2 0.26 1.32 
Pannicum sp. 2 0.43 2.21 
Quercus nigra 1.2 0.26 1.32 
Smilax bona-nox 0.3 0.07 0.33 
Asimina triloba 0.4 0.09 0.44 
Vitis rotundifolia 9.1 1.98 10.03 
Nyssa sylvatica 1 0.22 1.10 
Ilex opaca 9.6 2.09 10.58 
Acer rubrum 3.9 0.85 4.30 
Chasmanthium sessiloflora 0.3 0.07 0.33 
Ilex vomitoria 0.6 0.13 0.66 
Total   19.72   
Transect: PP T4 L2 Date: 10-Sep-10 Examiner: SCC, PG, WJ. YL 
Line Length 460 ft Elevation medium Page 2 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Smilax rotundifolia 6.6 1.43 1.99 
Carpinus caroliniana 1.4 0.30 0.42 
Mitchella repens 1.7 0.37 0.51 
Vaccinium arkansanum 2.9 0.63 0.88 
Smilax glauca 0.5 0.11 0.15 
Callicarpa americana 5.4 1.17 1.63 
Quercus alba 0.8 0.17 0.24 
Pannicum sp. 0.1 0.02 0.03 
Quercus nigra 1.8 0.39 0.54 
Vitis rotundifolia 4.9 1.07 1.48 
Chasmanthium sessiloflora 5.3 1.15 1.60 
Sassafras albidum 2.9 0.63 0.88 
Carya sp. 0.2 0.04 0.06 
Bignonia capreolata 1.8 0.39 0.54 
unk 1 13.9 3.02 4.20 
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Table C.21, Continued 
Species Total Length Covered (ft) % Cover % Composition 
Arundinaria gigantea 1.2 0.26 0.36 
Eupatorium capillifolium 4.9 1.07 1.48 
unk 3 20.1 4.37 6.07 
unk 4 148.9 32.37 45.00 
unk 5 4.1 0.89 1.24 
unk 6 0.1 0.02 0.03 
unk 7 13.7 2.98 4.14 
unk 8 0.4 0.09 0.12 
Croton argyranthemus 13.9 3.02 4.20 
unk 9 0.4 0.09 0.12 
unk 10 7.5 1.63 2.27 
Pinus taeda 1.1 0.24 0.33 
unk 11 4 0.87 1.21 
unk 12 53.7 11.67 16.23 
unk 13 3.8 0.83 1.15 
unk 14 0.3 0.07 0.09 
Rubus arvensis 0.3 0.07 0.09 
unk 15 0.3 0.07 0.09 
Smilax sp. 1.8 0.39 0.54 
Sapium sebifera 0.2 0.04 0.06 
Total   71.93   
Transect: PP T4 L2 Date: 10-Sep-10 Examiner: SCC, PG, WJ. YL 
Line Length 460 ft Elevation low Page 3 of 3 
Species Total Length Covered (ft) % Cover % Composition 
Smilax rotundifolia 2.5 0.54 3.16 
Carpinus caroliniana 0.9 0.20 1.14 
Mitchella repens 18.3 3.98 23.14 
Ligustrum sinense 9.8 2.13 12.39 
Vaccinium arkansanum 4.4 0.96 5.56 
Smilax glauca 2.7 0.59 3.41 
Callicarpa americana 2 0.43 2.53 
Quercus alba 0.6 0.13 0.76 
Quercus nigra 8.6 1.87 10.87 
Asimina triloba 1.1 0.24 1.39 
Vitis rotundifolia 18.3 3.98 23.14 
Acer rubrum 0.6 0.13 0.76 
Chasmanthium sessiloflora 2.5 0.54 3.16 
Carya sp. 1.3 0.28 1.64 
Bignonia capreolata 4.7 1.02 5.94 
Magnolia virginiana 0.8 0.17 1.01 
Total   17.20   
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